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ABSTRACT 

Elimination of Mother-to-child transmission (MTCT) of HIV is possible. Despite this, 

MTCT of HIV accounts for more than 90% of paediatric HIV cases. Few studies have 

examined the factors associated \.vith the transmission of HJV within the primary health 

care delivery structure. This study was designed to investigate the factors associated with 

MTCT of HIV within the primary health care delivery structure of t\1e FCT - Abuja. 

Five of the 6 Area Councils in the FCT were selected for this study, purposive sampling 

\.Vas used to select 12 of the 603 pri1nary health care facilities in the FCT. A facility based 

unmatched case-control study was conducted a1nong all HIV-exposed infants, a n1ixed 

method approach was adopted for data collection. A record review was used to detennine 

the prevalence of MTCT of HIV in HIV-exposed infants. The exposures of interest 

studied "vere pharmacological interventions by the mother and infant, feeding options 

practiced, place of delivery, maternal age at index pregnancy, 111arita\ status, 1natemal 

literacy status, maternal employn1ent status, maternal religion and parity. 

In-depth intervie\vs \Vere conducted \.Vith ten women whose infants tested positive to I IIV 

to explore factors that may have increased the risk ofMTCT of HIV. 

SPSS \ ersion 22.0 was used for analysis. Tl1e prevalence of MTCT of HIV was 

calculated. descnpt1ve statistics were used to summarize quantitative variables, 

qualitatrve variables \.Vere summarized by proportions. Odds ratios and their 95% 

confidence intervals \Vere calculated for independent variables: chi-square test \Vas used 

to test for significance bet\.veen variables. A p-value <0.05 \Vas considered statistically 

s1gn1ficant. \'ariables that ""ere significant in bivariate analyscc; \.Vere entered into a 

multiple logistic regression model Audio recordings \Vere transcribed; transcripts ,, ere 

analysed thematically. 

One hundred and twenty-eight ( 128) of one thousand. four hundred and c;e, enty-onc 

(1471) }{IV-exposed infants \Vere positive (period prevalence R.7�o). n1can age or 

mothers \,','as 27.6 ± 5.5 years. 60.7'½, \Vere bct,vccn 21 10 years i\t 1nult1var1t1lc 

analysis, the non-use of Al{\' by inrants [Af)I{ 5.3 (CJ5�'n Cl 2.1 IJ.O)l, l'\l.'.l b11..•,1stfcd 

[AOR 14.5 (95'1/0 Cl 3.8 54.2)j, hccn 111,1rr1cd ,11 index preg11,1ncy I,\< ll{ (l 2 ( 1>511
11 t I 
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0.04 -0.6)], non-use of ARV by the mother [AOR 14.1 (95% CI 6.0 -33.5)), borne 

delivery [AOR 4.8 (95% CI 1.6 -14.3)) and CD4+ count less than 350 cells/mm3 [AOR 

20.7 (95% CI 9.1-46.7)) were predictors ofMTCT ofHlV. 

Amongst the in-depth interview participants' inadequate hospital service delivery hours 

and non-disclosure was cited as factors impeding the use of PMTCT interventions. 

PMTCT within the Primary Health Care structure is capable of reducing the risk of 

MTCT of HIV. In 402 1nother -infant pairs st1.1died in the Federal Capital Territory -

Abuja, breastfeeding, home delivery, unmarried status, CD4+ count less than 350, non

use of ARV by mother or/and infant were determined to be predictors of MTCT of HIV. 

Non-disclosure and inadequate hospital service delivery hours i1npedes the use of 

PMTCT services. 

Government should provide personnel to increase tl1e uptake of PMTCT services such as 

hospital delivery. Health authorities should encourage HIV testing in male partners to 

address non-disclosure, which was central to the no11-use of PMTCT interventions. 

Keywords: MTCT, P rimary Health Care, Mixed methods 

iii 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



ACKNOWLEDGEMENTS 

I give thanks to the almighty God without who's Grace I could not have had the strength 

and opportunity to complete this study. 

No book or dissertation is the work of the author alone; I appreciate all those who 

contributed in different ways to the successful completion of this work. My sincere 

appreciation goes to n1y academic supervisors Dr lkeola Adeoye and Dr Akpa Akpa for 

their patience, guidance and commitment throt1gh the conception and execution of this 

project. 

I appreciate n1y lecturers Prof. Fawole, Dr Ajayi, Dr Dairo, Dr Fagbamigbe, and Dr 

Adebowale and tl1ank the entire staff of Nigerian Field Epidemiology and Laboratory 

Training Program (NFELTP), special thanks Dr Patrick Nguku for your iirunense support 

throughout this program. I extend my gratitude to Federal Capital Territory 

Administration Research and Ethics Co1nmittee as well as the management of all the 

health centers visited, for granting me permission to conduct this study. l tl1ank the 

matrons-m-charge of all the antenatal clinics covered for their support during the study, 

the research assistants that helped with data collection and making it possible to con,plete 

the process and the respondents, for sharing their time and experiences with me. 

I extend my gratitude to my parents; Late Engr Samuel Ogbonna and Dr. Chinyere 

Ogbonna for their sacrifices and constant support. I appreciate 1ny siblings for their 

unconditional love and care. I want to specially acknowledge my darling wife Barrister 

Uloma Ogbonna, for her love, support and encouragement during this project and finally 

my son. Kams1riochi and daughter, Ch1bure for the welcome distractions. 

IV 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Certification Page 

I certify that this work was carried out by Dr. U. U. Ogbonna in the Faculty of Public 

Health, Department of Epide1niology and Medical Statistics, University of Ibadan, Ibadan, 

Nigeria. 

Supervisor 

Dr. Adeoye lkeola 

Depart1nent of Epidemiology and Medical Statistics, Faculty of Public Health, 

University of Ibadan, Nigeria. 

c�· Ou e t J(
.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Supervisor 

Dr. A. Akpa 

Department of Epidemiology and Medical Statistics, Faculty of Public Health, 

University of Ibadan, Nigeria. 

V 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



ABSTRACT 

ACKNOWLEDGEMENTS 

CERTIFICATION PAGE 

TABLE OF CONTENTS 

LIST OF TABLES 

LIST OF FIGURES 

ABBREVIATIONS 

CJ-IAPTER ONE 

INTRODUCTION 

I .1 Background 

1.2 Problem Statement 

1.3 Justification 

1.4 Researcl1 Qucstio11s 

1.5 General Objective 

1.6 Specific Objectives 

CJ-IAPTER TWO 

LITERATURE REVlE\V 

TABLE OF CO�TE'°TS 

2.1 An Overvie,v of HIV and AIDS 

2.2 Epidemiology of HIV/AIDS in Nigeria 

VI 

II 

1,·

\' 

\ [ 

X 

XI 

"11 

16 

16 

16 

18 

20 

21 

21 

21 

22 

22 

22 

22 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



2.3 �lother-to-Child Transmission of HI\' 23 

2.4 The Prevention of '1other-to-Child Transmission (P�ITCT) of HI'' in �igeria 25 

2.5 Prevalence of Mother-to-child Transmission of HJV 26 

2.6 To identify biological factors associated ,vith HIV infection among HI'' -exposed 
infants of attendees of A '-C clinics in FCT - Abuja 27 

2.7 Socioeconomic factors and determinants of outcomes in HJ\'-exposed infants 36 

CHAPTER THREE 

METHODS 

3.1 Study Area 

3.2 ANC/PMTCT client flo,v 

3.3 Study Design 

3.4 Study Population 

3.5 Case-definitions 

3.6 Sample Size Determination 

3.7 Sampling Method 

3.8 Study Instruments 

3.9 Validation of stlady instruments 

3.10 Training of Rescarcl1 Assistants 

3.11 Data Collection 

3.12 Data Management 

3.12.1 Independent Study Variables 

3.12.2 Dependent Study Variable 

3.13 Data Analysis 

3.14 Ethical Considerations 

CHAPTER FOUR 

VII 

46 

47 

48 

48 

49 

50 

50 

51 

SJ 

52 

52 

52 

52 

55 

56 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



RESULTS 

4.0 Respondent's Characteristics 

4.1 A,vareness of Availability of PMTCT Services 

4.2 Barriers Limiting the use of PMTCT Services 

CHAPTER FIVE 

DISCUSSION, CONCLUSION AND RECOMMENDATION 

5.1 Discussion 

5.2 Conclusion 

5.3 Recommendations 

REFERENCES 

APPENDIX 1

APPENDIX 1 

APPENDIX 2 

APPENDIX 3

APPENDIX 4

APPE;"\'DIX 5 

APPEt\DlX 6 

APPEl\DIX 7

APPEI\DJX 8 

;\PPE:\OJ'\ 8 

\PPl<J '\J)JX 8

APPi', '\J)J X 9 

VI I I 

56 

82 

84 

84 

89 

89 

89 

96 

97 

98 

109 

110 

111 

112 

113 

114 

115 

116 

117 

I 18 

I I'> 

t 20 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



APPENDIX 9 

APPENDIX 9 

APPENDIX 10 

APPENDIX 11 

APPENDIX 11 

APPENDIX 11 

APPENDIX 12 

APPENDLX 13 

APPENDIX 13 

APPENDIX 14 

APPENDIX 15 

IX 

121 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



LIST OF TABLES 

Table 3.1 List of health facilities used for this study ........................................................ 50 

Table 3.2 Su1nmary of objectives, variables and outputs ................................................. 54 

Table 4.3 Table showing association between use of ARV by infants and feeding option 

practiced ..... ....................................... ............................. .......................... .. ............... 61 

Table 4 Sex of infant and MTCT of HIV, FCT - Abt1ja .................................................. 63 

Table 4.5 Association between 1nothers' literacy status, n1arital status and MTCT of 1-IIV 

· · · · · · · · · · · · · · · · · · · .... · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 5 

Table 4.6 Table showing none significant association between socio-de1nographic 

variables and MTCT of HIV, FCT - Abuja .............................................................. 67 

Table 4.7 Association bet\.veen mothers' use of ARVs and MTCT of lilV ..................... 69 

Table 4.8 Association between place of delivery and MTCT of HIV, FCT - Abuja ........ 71 

Table 4.9 Association between 111others CD4+ count and MTCT of HIV, FCT - Abt1ja. 73 

Table 4.10 Association ben.veen anae1uia in mothers and MTCT of HIV ........................ 75 

Table 4.11 Logistic regression of infant factors associated with MTCT of HIV, FCT-

AbuJa ......... .................................... ............................................................................. 77 

Table 4.12 Logistic regression of maternal factors and MTCT of I-IIV, FCT - Abuja ..... 79 

Table 4.13 Logistic regression of factors associated \vith MTCT of HIV, FCT - Abuja. 81 

Table 4.14 Socio-demographic characteristics of in-depth interview participants, FCT -

Abuja ............. ...................... ...................................................................................... 83 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



LIST OF FIGURES 

Figure 2. lFlow chart showing the likely HIV outcome for the infant if the mother does 

not take any precautions to limit tl1e transmission of the virus (University, 2016) .. 24 

Figure 2.2 Factors affecting infant feeding practices of HIV positive mothers (Laar & 

Govender, 2 0 13) . . . . .. . . .. . . . . . . ...... . . . . . . . .. . . . . . . . . . . .. . . .. . . . . . ... . . . . . . .. .... .. ... . ... . . . . . . . . . . . . . . . . .. .. .. . .. .. 41 

Figure 3.1 Map ofNigeria showing the Federal Capital Territory (Abt1ja) and the six 

Area Councils ......................................... ............................................... ................ ..... 45 

XI 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



AOR 

AIDS 

ANC 

ART 

ARV 

AZT 

CD4 

COR 

DBS 

DNA 

EID 

EFZ 

FCT 

HAART 

HIV 

1D1 

MCH 

MTCT 

NACA 

NVP 

PCR 

PEPFAR 

PMTCT 

RNA 

\'CT 

�'HO 

3TC 

-

-

-

ABBREVIATIONS 

Adjusted odds ratio 

Acquired immunodeficiency syndrome 

Antenatal Clinic 

Antiretroviral treatn1ent 

Antiretroviral 

Zidovt1dine 

Cluster of Differentiation 4 

Crude odds ratio 

Dried blood sample 

Deoxyribonucleic Acid 

Early Infant Diagnosis 

Efavirenz 

Federal Capital Territory 

Highly Active Antiretroviral Treatment 

Human immunodeficiency virus 

In-depth interview 

Maternal and child health 

Mother-to-Child-Trans1nission 

National Agency for the Control of AIDS 

Nevirapine 

Polymerase Chain Reaction 

President's emergency plan for AIDS relief 

Prevention of Mother to Child Transmission 

R1bonucle1c Acid 

Voluntary Counseling and Testing 

World I-Iealth Organ17at1on 

Lam1vudine 

XII 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



1.1 Background 

CHAPTER ONE 

INTRODUCTION 

Mother-to-Child-Transmission (MTCT) of Human lmmunodeficiency Virus (HIV) is the 

commonest cause of HIV infection in children accounting for 90% of all paediatric 1-IIV 

infections (Falnes et. al., 201 O; Ilol1 et. al., 2015; Nkwo, 2015; Tudor Car et. al., 2012). 

There were 2.3 million people newly infected with 1-lIV in 2012 with an estimated 1,000 

new HIV infections occurring in children daily (Bt1cagu et. al., 2013; Koye and Zeleke, 

2013). Sub-Saharan Africa accot111ts for 90% of the burden of paediatric I -IIV infection 

(Anoje et. al., 2012; Torpey et. al., 2012; Tudor Car et. al., 2012), Nigeria with an 

estimated 440,000 children less than 15 years living \.Vith HIV ranked second to South 

Africa in burden of the disease but first "vith an esti1nated 60,000 preventable annual HIV 

positive births (Federal Ivlinistry of Health, 2014; lregbu et. al., 2014; Iwelunmor et. al., 

2014; Nk\.vo, 2015). The prognosis is poor as without treatment, half of infected infants 

\vill die before the age of t\vo (I-lam panda, 20 I 3; Kazembe, 20 l 0). 

The baseline risk of MTCT of HIV ranges from 15% - 30% with an estin1ated 70% of 

these infections occurring in-utero, the rest could occur as the u11bom infant transverses 

the birth canal during delivery as \veil as during breastfeeding, which increases the 

baseline risk of MTCT of HIV by an estimated 20% (Anabwani et. al., 20 l 0, 20 IO; 

Charurat et. al., 2009; Ezegbe and Stephenson, 2012; Okafor et. al., 2014; Torpey et. al.. 

2010). 

High maternal HIV plasma viral load, virus type (HIV-I), advanced disease, lo\v 

maternal CD4- lymphocyte cell count, HIV infection acquired during pregnancy. 

breastfeeding. sexual transmitted 1nfect1ons, malaria, vaginal delivenes. n1pture of 

membranes for more than 4 hours, prolonged labor. prematurity, ftri;;t of multiple 

deli\•eries. breast disease and prolonged breastfeeding arc so1nc kno\vn risk factors ll)r 

MTCT of 1-11\' (Anabv:ani ct. al., 2()1(), 2010 Chan1rat ct. al. 2009: ln)·ang. 2015: 

NACA, 2() IO; Okafor ct al., 2() 14; f'cckharn and ('iihh, 2() l 0).
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The prevention of mother-to-child transmission (PMTCT) programme was created in 

1999 with the goal of reducing the risk of MTCT of HIV (United Nations General 

Assembly Special Session on HIV and AIDS, 2010; Logie et. al., 2008). The Federal 

Ministry of Health initiated the National PMTCT programme in 2001 with the goal of 

reducing MTCT of HIV in Nigeria. The package of services offered during the period 

under review included HIV testing and counselling services, linkage with facilities 

providing PMTCT when applicable, early diagnosis and treattnent of sexually transmitted 

diseases, ARV prophylaxis for 1nother and child, cotri1noxazole propl1ylaxis for motl1er 

and child, infant feeding counselling and support, reproductive health services, early HIV 

diagnostic testing at 6 weeks and HIV testing after the cessation of breastfeeding (NACA, 

2010). 

MTCT of HIV still occurs in spite of the availability proven interventions for PMTCT 

and considerable funding to effectuate them. A high HIV prevalence, non-disclost1re and 

cultural practices coupled witl1 an inadequate health delivery structl.1re have been adduced 

as reasons for the persistence of MTCT of HIV. 

Abuja, the Federal Capital Territory with a HIV prevalence of 5.8% (95°/oCI 4.5% -

7.2°,o) ranks eight amongst states in order of prevalence. The HIV prevalence ranges from 

1.7°;o to 15.4% \.vithin the North Central region where the FCT is situated (Ministry of 

Health, 2014). Sentinel surveys of pregnant women attending antenatal clinics have 

revealed a HIV prevalence of 10.2% in 2001 and 5.8% in 2014. The prevalence in this 

group has been consistently higher than the national average (Bashorun et. al., 2014; 

M1n1stry of Health, 2014). The high HIV prevalence added to a total fertility rate of 4.5 

births per ,voman, crude birth rate of 39 per I 000 population and the ct1ltural practice of 

prolonged breastfeeding mixed feeding (National Population Comn1ission, 2013) make 

MTCT an important route of spread of HIV 1n AbuJa, hence the need to investigate tl1e 

nsk factors of If JV infection in infants amongst pregnant ,vomen 1n the FCT. 

17 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



1.2 Problem Statement 

In Nigeria, Mother-to-child transmission of HIV accounts for 22% of new HIV 

infections, a proportion n1ore than that caused by anal and casual heterosexual sex 

combined, with anal and casual heterosexual sex each contributing 8% to the body of new 

infections (National Agency for Control of AJDS, 2014). The Country estin1ate of the risk 

of MTCT of HIV is presently put at 30% with an estimated 60,000 (50,000 - 80,000) 

preventable HIV-positive birtl1s. Nigeria currently accounts for 30% of all 1naternally 

acquired paediatric infections of HIV globally (Ministry of Health, 2014; Sagay, 2013). 

MTCT of HIV has been eliminated in Cuba a11d Thailand, in developed countries the risk 

of transmission ranges from 1% - 3% (The Lancet, 2015). In 2010, it was estimated that 

34 million people were living \\ritl1 HIV ,vorldwide up fron1 17% in 200 I with Sub

Saharan Africa accounting for 90% of the bt1rden of 1--IIV. In Nigeria, women constilute 

an estimated 59% of tl1e 3.4 n1illion people living with 1--IIV and approximately 1.4 

million HIV-1 positive \vomen beco111e pregnant each year. Sagay (2013) reports that in 

Nigeria, annual estimates for 2012 sho\v there are two hundred and t\ve11ty-nine thousand, 

four hundred and eighty HIV-exposed infants at risk of MTCT of HIV. Nigeria has the 

highest rate of MTCT of HIV globally and the second l1ighest burden of MTCT of HIV 

infections globally. 

The mortality rates associated ,vith paediatric �JJV is high, paediatric HIV associated 

mortality rates of 34% by I year, 50% by the 2nd year and 75% by the 5th to the 7th year of 

life ha·ve been documented (Hampanda, 2013: Kazembe, 20 I 0). The high mortality rates 

associated \\'1th paed1atr1c HIV 1f left unchecked could erode the gains made by the 

count[}' in reducing childhood mortality. Biological risk factors such as high 1natemal 

1--11\' plasma ,·iral load, ,·1rus type (fIIV-1 ), advanced disease, lo\.\ n1atemal CD4

lymphocyte cell count, I IIV infection acquired during pregnancy, breastfeeding, sc,ual 

trdnsmittcd infections, malaria, vaginal deliveries, rupture of mc,nl)rancs for 111orc than 4 

hours. prolonged lab<Jur, prcrnaturity first of rnultiplc clclivcrics and \1rcast cltscasc arc 

some kno,1-·n risk factors for fv1 I ( I c)f I !IV. Sociocc<)ll0111ic risk l:,ctors such as 

prolonged brca-,tfced1ng. lack <>f n1alc partner 1nvc)lvc1ncnt, arc ,1lso kn<l\\'n l\l inllut·ncc 
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the risk and consequently the prevalence of MTCT of HIV (Anabwani et. al., 2010, 201 O; 

Charurat et. al., 2009; Inyang, 2015; John-ste\.vart, 2012; Morfaw et. al., 2013; National 

Agency for Control of AIDS, 2010; Okafor et. al., 2014; Peckha1n and Gibb, 2010). A 

decrease in prevalence has bee11 observed in countries where interventions that target 

these specific risk factors such as viral load, CD4+ count and drug resistance testi11g, the 

use of ARVs during pregnancy, labor and breastfeeding, avoiding obstetric procedures 

that increase risk of MTCT of HIV, treatment of sexually transmitted infections and 

breast diseases are readily available. The risk of MTCT of l-IIV in these setting ranges 

from 1 % - 6%, figures that mirror clirlical trial results (Anigilaje et. al., 2015; Azcoaga

Lorenzo et al., 2011; Gartland et al., 2013; Kohler et al., 2014; Stringer et. al., 2008; 

Tubiana et. al., 2010). In Nigeria, these interventions have achieved varying levels of 

success with centers reporting transn1ission risks ranging from 1 % - 33.7% (Iloh et al., 

2015; Okechukwu and Abdulrahaman, 2008). Although factors known to enhance 

transmission have been identified, MTCT of r-IIV still occurs in spite of the availability of 

interventions proven to eliminate the risk of MTCT of HIV. 

1 1) 
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1.3 Justification 

Although the elimination of MTCT of HIV is possible through HIV testing during 

pregnancy, use of ARVs, skilled delivery and avoidance of breastfeeding, new HlV 

infections still occur and Nigeria accounts for 30% of the global burden of MTCT of HIV 

(Sagay, 2013). To prevent MTCT of HIV and keep 1notl1ers alive, a co1nprehensive 

package of i11terventions, including provision of appropriate HIV treatment, and care and 

support services were scaled up across tl1e 6 area councils in the FCT-Abuja. Tl1e 

persistence of MTCT of HIV despite the availability and scale up of these life-saving 

interventions 1nay make the goal of an AIDS-free generation; a generation in \vhicl1 all 

infants are born HIV-free and remain so for the first two decades of their lives i.e. from 

birth througl1 their teenage years is tinattainable, hence the need to investigate factors 

associated with incident infections in infants of n1others who obtained PMTCT, the 

identification of modifiable risk factors that affect trans1nission is urgent. 

There are both programmatic and scientific reasons to evaluate the detenninants of 

MTCT of HIV in FCT - Abuja as this is critical for the monitoring, evaluating and 

revie\ving of preventive strategies. The main justification for this study is to produce 

information that will assist the PMTCT programme identify modifiable biological and 

soc1oeconornic factors in this setting nullifying efforts to reduce the MTCT of l-IIV and 

contnbute to a greater understanding of the interplay between these factors that increase 

the nsk of MTCT of HIV. 

The findings from this study may be used by policy 1nakers and clinicians to fashion out 

interventions that specifically address factors identified to be predictors of MTCT of 

HI\'. The findings of this study will help attain the goal of an AIDS-free generation; a 

generation in v.·hich all infants are born HIV-free and remain so for the first t\VO decades 

of their lives i.e. from binh through their teenage years 1s the ult11natc goal. 
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1.4 Research Questions 

1. What is the proportion of HIV-exposed children tl1at acquire the infection from

their mothers?

2. What are the factors associated with the MTCT of HIV amongst attendees of

primary l1ealth care facilities in FCT - Abuja?

1.5 General Objective 

To determine the prevalence and identify risk factors associated with 1;:1v infection 

among children of n1others of PMTCT Cli11ics in Abuja 

1.6 Specific Objectives 

1. To determine the prevalence of l-IIV an1ong l-IIY-exposed infants of attendees of

PMTCT clinics in FCT - Abuja

2. To identify biological factors associated \vith l-lIV infection a111ong HIV-exposed

children of attendees of PMTCT clinics in FCT - Abuja

3. To identify socioeconomic factors associated with HIV infection among HIV

exposed children of attendees of PMTCT clinics in FCT - Abuja

21 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 An Overview of HIV and AIDS 

The HIV/AIDS pandemic re1nains a serious health challenge confronting the global 

community today with an unequal burden bee11 placed on women and cl1ildren who 

experience higher rates of new infections and HIV-related morbidity and mortality 

(NACA, 20 I 0). 1-llV / AIDS is a disease of the im111une syste111 cat1sed by infection with 

tl1e l1uman immunodeficiency virus. Non-specific syn1ptoms such as fever, 1nuscle pain, 

headache, nausea, vomiting, diarrhoea, nigl1t sweats, \Veight loss and a rasl1 1nay be 

experienced by the infected individt1al \:vhen the virus gains access to the body. These 

symptoms are usually misdiagnosed and present withi11 2 - 4 weeks after infection and 

abate after a fe\v days. Individuals infected then experience an asymptomatic period 

although persistent lympl1adenopathy is prevalent in this phase. The onset of symptoms 

marks ilie clinical stage witl1 progressively worsening sympton1s as immunosuppression 

worsens. The virus is transmitted primarily tl1rougl1 unprotected sexual intercourse, 

contaminated blood transfusions, unsterilized hypodermic needles and from an infected 

mother to child during pregnancy, labour and breastfeeding (Anabwani et. al., 2010, 

2010). 

2.2 Epidemiology of HIV/AIDS in Nigeria 

An estimated 34 million people lived with I-11V in 2011 \vorldwide with Sub Saharan 

Africa accounting for 68% of the HIV AIDS burden. Sub Saharan Africa contributes 

approximately 70°,'o of the 2.6 million ne\v 1nfcct1ons and 72% of the 1.8 million deaths

reported in 2009 and 90% of the burden of paediatric HIV infection. Nigeria ra11ks 2nd 1n 

the global burden of HIV \Vith approximately 3.4 1nillion people living \vith IIIV, 70% of 

HI\ infections arc concentrated in 12 ..... l out of the 36 states Rivers state \Vtth a 

prevalence of 15.2°/4 ranks I 51 in order of prevalence. In N1gcr1a, there \Vere an est1n1ntcd

270.000 ncv.· infections in 2012 of which 58% occurred in wo1ncn in the reproduclt\'C age 

group, Nigeria v:ith an cstirnatc<l 440,()00 children less than 15 years living \Vtth 111\ 

ranked second to South Africa in burden of' the paediatric I I IV l)ut first \\'1th an cstin,at�d 

60.000 preventable annual I flV-pos1t1vc births 'I he global cp1dc11,ttilog)' <lf p,11:d 1ntrtl' 
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HIV reflects that of HIV in women as 90% of paediatric HIV infections are 1natemally 

acquired (National Agency for Control of AIDS, 2010; Sagay, 2013). 

The high burden of MTCT in the region co1npared to the rest of the world has been 

attributed to higher rates of heterosexual transmission, the higl1er prevalence of HIV in 

women of reproductive age, high fertility rate, prolonged breastfeeding culture and poor 

access to PMTCT interventions (NACA, 201 O; National Population Commission, 2013) 

2.3 Mother-to-Child Transmission of HIV 

Transmission of HIV from an i11fected mother to her infant, a process referred to as 

mother-to-child trans1nission of I-IIV is the 1najor route of acquisition of 1-IIV infection by 

children and accounts for approxi1nately 90% of all paediatric I lIV infections. Ai1 

estimated t\venty to forty percent of HIV-exposed infants become i11fected in utero, 

during labour/delivery, or through breastfeeding. In non-breastfeeding populations, 50% 

of all infections occur to,vards the end of pregnancy or dt1ring labour and delivery, whilst 

in a breastfeeding population the larger proportion of infants are infected postnatally via 

breastfeeding. MTCT rates amo11g untreated HIV infected women vary, in Et1rope fifteen 

to twenty-five percent of HIV-exposed infants borne to untreated 1nothers will beco1ne 

infected, in Africa and Asia t\venty to forty percent. 1n Nigeria, MTCT rates in HIV

positive ,vomen ,vho did not receive any intervention has been reported to be as high as 

45°,o. 
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If 20 infants born to HIV-positNe women who 

breastfeed, wrthout any interventions 

About 3 
1 • 2 tnrants 

infants infected 

Infected during 

during 
labour and 
childbirth 

pregnancy 

5 to 8 infants will be HIV-pos1t1ve 

1 • 3 

infants 
infected 
during 
breast-
ftedmg 

12 to 1S Infants 

will not be HIV

poslti ve 

Figz,re 2. 1 Flo,v cl1art s/10,ving the likely HJJ1 outco,ne .for tl1e infant if the ,not her does 

1101 take any preca11tio11s to li111it the trans111issio11 o_f 1J1e virzts 

The natural history of HIV disease in children varies in significant ways from that seen in 

adults. ln Children, the immune systen1 is less functional rapidly leading to higher plasn1a 

and tissue \. iral loads. The developing organs are also more vulnerable to virally mediated 

damage, particular organ conditions such as encephalopathy and cardiomyopatl1y are 

commoner 1n children. In children, the in1mune system has less effective innate and 

specific immune responses to prevalent viral and bacterial pathogens, frequent bacterial 

1nfect1ons are common espectally with encapsulated organisms such as Streptococcz,s 

p11e1,mo11iae. Hae1noph1/u,; if1/711e11::a. and non-typhoid serotypes of Saln,onel/a. At least 2 

bactenologically confinned systemic infections (bacteremia, meningitis. osteo1nyeht1s. 

sept c arthritis. pneumonia. or abscess of organ or body cavity) arc AIDS-defining for 

children. ln adults. AIDS-defining illnesses are usually the result of reactivation of pa<;t 

infections such as cytomcgalovinJs disease, CNS toxoplasmosis, h1stop[a<;n1os1s and

tuberculosis. ·r oxoplasm<Jsis, histoplasrnosis and tuhcrculc)s1s arc nc1t as pre\ ,\lent 111

children as t}1ey arc 1n adults (/\nahwan1 cl al., 2010, 2010; Vinla,i ct. al., 20(18). lhl' 

prognosis 1s po<Jr as S<)o/,1 of 1nfcctcd 1nfant!i ell) 1101 ,nark their 2"'1 h 11 thday (Sngll)', 2(l l :\) 
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2.4 The Prevention of Mother-to-Child Transmission (PlVITCT) of HIV in Nigeria 

The Prevention of Mother -to-Child Transmission of HIV programme (PMTCT) is a key 

HIV prevention intervention and has 4 components. 

The primary prevention of HIV infection among women of childbearing age. The HIV 

uninfected woman, pregnant or othen:vise has been identified as a target to prevent 

MTCT of HIV and pri1nary prevention of HIV has been desc1ibed as a cost effective 

strategy in preventing vertical trans1nission of HIV. The prin1ary prevention of HIV in 

pregnant uninfected women is especially important as their risk or acquiring the infection 

is doubled owing to tl1eir gravid state and an increased risk of MTCT of HIV (Kanshana 

et. al., 2010). 

The prevention of unintended pregnancies among wo1nen living witl1 I IIV is also another 

component of the PMTCT progra1n as unintended pregnancies are associated with an 

increased risk of poor pregnancy outcon1es when compared to intended pregnancies. A 

standard procedure that requires service providers consider certain situations with 

possible preventive has been prescribed, If the woman bas no desire to get pregnant, she 

should be referred to the family planning unit/provider. If sl1e desires to beco1ne pregnant, 

she should be made aware of the interventions available to 1ninimize the risk of MTCT 

and if in a serodiscordant union, this sl1ould cover the prevention to the partner as she 

tries to become pregnant. If she is already pregnant, and has no intention of discontinuing 

the pregnancy. antiretroviral medications should be made available to her to prevent 

MTCT and 1f indicated, for her O\vn health. If pregnant and has no intention o[ continuing 

the pregnancy. she should be referred for a safe abortion and offered postpartum 

contraception until such a time she desires to become pregnant (Leach-lemens, 20 l 0). 

\\ HO has prescribed a package of interventions for HIV positive \V01nen \vho become 

pregnant to prevent 1--IJV transm1ss1on from mothers living \Vith lllV to their infants 

These intef\'ent1ons ...,-ork lO\vards lowering the risk of trans111ission to their infants and 

include the pro\·ision of Al{ V•, safe obstetric procedures, counseling nnd support on 

infant feeding cJpt1ons. J>M re r st.ans during antenatal care \Vhcn pregnant \\'()1111.•n arc 

tested to ascertain their r flV scr<)i,tatus. ·1 he WI I() rccc,1111ncndati<)n 111 s11l,-S11h,unn 

Africa is for the pregnant woman t,> take Al{Vs thr,H1gh the pcrHHI ol l''l'gnnnc)', l11l,,1r 
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and the post-partum period if she decides to exclusively breastfeed. The infant also 

undergoes repeated HIV testing, if he/she is breastfeeding is also expected to take AR Vs 

to prevent HJV infection transmissible through breastmilk. 

The fourth prong covers the provision of postpartum HlV related services for the 1nother

infant pair when this is indicated. It covers psychosocial support and counseling targeting 

behavioral change and adherence to treatn1ent for motl1er and child. The primary focus of 

PMTCT interventions is largely preventing MTCT as against 1natemal health. The health 

needs of the family should be given due priority and be 1net througl1 the establishing of a 

continuu111 of care. 

2.5 Prevalence of Mother-to-child Transn1ission of 1-JJV 

Numerous factors determine ll1e prevalence of MTCT of 1 -IIV and an interplay of these 

factors are often behind the observed difference in trans111ission rates. The higher burden 

of MTCT of HIV \Vitnessed in Sub-Saharan Africa has been attributed to higher 

heterosexual trans1nission rates resulting in a higher 1-IIV prevalence in women of 

reproductive age. A high total fertility rate (5.5 births per won1an), a prolonged 

breastfeeding culture (the mean and median duration of breastfeeding is 18.2 and 18.3 

months respectively) and poor access to PMTCT services are also factors said to increase 

the prevalence (National Population Commission, 2013; Nigeria, 2010). 

Studies carried out to determine the rates of MTCT of HIV have reported varying results. 

The transmission risk in exclusively breastfed infants in a descriptive observational study 

of HIV-EID act1v1ties 1n Plateau state was 8.1 % by 6 months of age, in co1nparison, an 

intervention cohort study conducted in K\vaZulu-Natal, Sot1th Africa of exclusively 

breastfed infants reported a nsk of HfV infection of 14.1% and 19.5% at 6 \veeks and 6 

months respectively. twice that observed in the Plateau study Both studies ttsed the 

prescribed treatment at the time of these studies. which was single dose ne\'irap1ne to 

mother and infant (Charurat ct. al., 2009 Coovadia et. al., 2007). It \vas <:,uggested the 

dissimilanties in transmission rates could be as a result of clurat,on of l,reast feeding C)I'

other factors not identified in the :;tudy. 

The reported rates of M·rc·r in the F'cclcr:tl Capi1al ·rcrrilclry differ, lrl·ghu �, 11I (2014) 

following a retrospcct1ve study C<>n<luctcd at the Na1in11al hospi111I, \h1111, 1t·p111 tl·d un 
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overall prevalence of 7% with the highest prevalence of 16.1 % occurring amongst 

children in the 6 - 18 months' age group, the prevalence \Vas 1.3% when both mother and 

child received ARV, 4.6°/o wl1en only the mother received, 20% when only the child 

received and 66.7% when neither the mother nor the child received ARY. A prospective 

study of HIV-exposed infants attending the Paediatric Outpatient Special Treatment 

Clinic of the University of Abuja Teacl1ing l-Iospital observed an overall transmission rate 

of 33.7%, varying from 6.7% in infants who participated in the PMTCT progra1nme to 

68.6% in infants not involved in the programme (P<0.001 ). Ainongst those who 

participated in the progra11u11e, the rates differed by level of participation in the 

programme varying from 2.7% to 25% (P<0.05) in those said to have fully participated in 

the progra1nme compared to those who \Vere only partially involved respectively. Tl1e 

dissimilarities in observed prevalence's betvveen the may be as a result of the stt1dy 

periods covered. The retrospective study covered the period 151 January 2011 to 31 si

December 2012, a start date at least 3 years after the University of Abuja prospective 

study fmdings ,vere published. These stt1dies \Vere conducted in tertiary centers where 

the full complement of PMTCT services e.g. counselling services and access to caesarean 

sections are available, the transmission risk and consequently the prevalence in the 

population that use the primary health care structure is yet to be fully explored. 

2.6 ldentif:y biological factors associated ,vith HIV infection among HIV-exposed 

infants of attendees of ANC clinics in FCT - Abuja 

A number of factors are kno\.vn risk factors for MTCT; these could be grouped into 

,naten1al, viral, placental a,1d obstetric factors. Maternal factors include CD4+ count, 

maternal \ 1ral load. primary infection, stage of the disease, poor adherence to anti

retroviral medication. anaemia, the presence of sexually transmitted diseases especially in 

labor. maternal co-infections and disease conditions associated with the breasts during 

breastfeeding such as mastitis ( Anabwani et. al., 2010. 20 IO; Tubiana ct al . 2010). 

\'irus characteristics knov:n to be risk factors for MTCT arc resistance to ant1-rctroviral 

drugs, a high viral load and the virus type: the risk of transn11ssion of 111 \! I 1s higher 

than for I-ii\' 2 (Ar1abwani ct. al., 2<Jl<J, 201() ( hc1rurat ct. al., 2009 lnyang, 2015). 
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Placental disorders causing ante or intra partum haemorrhage or that compromjse the 

integrity of the placenta may increase the probability of rnaterno-fetal blood mixing and 

predispose to MTCT (Anabwani et. al., 20 I 0, 2010). 

Obstetric procedures sucl1 as exte111al cephalic version, instrumental deliveries, 

application of foetal scalp electrodes and episiotomies may also increase the risk of 

MTCT by facilitating 1natemo-fetal blood mixing (Anabwa11i et. al., 20 I 0, 201 O; Torpey 

et. al., 2010). 

2.6.1 CD4+ cells and association ,vith MTCT of HIV 

T-helper cells (CD4+ cells) are a class of white blood cells tl1at activate the body's 

immune syste1n when they detect viruses or bacteria. I-IIV attacks CD4+ cells and uses 

the n1achinery of the cell for its own replication. The CD4+ count ranges from 500 

cells/mm3 
- 1200 cells/1n1n3 in healthy individuals. There is a correlation between the 

CD4+ count and perinatal transmission risk - Low CD4+ counts (CD4+ < 350) are

associated \Vith a higher n1other to child transmission risk (Delicia et. al., 20 I 1 ), some

studies have reported a CD4+ < 200 as the critical level (Ngwende et. al., 2013). The 

correlation between CD4+ count and perinatal transmission is related to the fact that the 

CD4-- count correlates \vith the clinical stage of the disease and the more advanced the 

disease the higher tl1e probability of the virus been transrrutted (National Agency for 

Control of AIDS, 20 I 0). 

2.6.2 Viral load and association ,vith MTCT of HIV 

The viral load refers to the amount of HIV in a sample of blood from an infected 

1nd1vidual. the viral load test measures the number of HIV particles ( or copies) in a 

milliliter of blood. The viral load is said to be undetectable if there are less tha11 50-

copies/ml. The maternal viral load has been identified as the strongest predictor of MTCT 

of HI\'. The risk of mother to child transmission shows a positive correlation ,v1tl1 

maternal viral load levels (Ngwcnde et. al., 2013 ), studies have not established enough 

evidence of a critical value at which perinatal transmission 1s 7ero as MTCT of I IIV ancl 

shedding of 111\'-I in the genital tract has been observed in \Von1cn on All r ,,·ith lcl\\' or 

undetectable ,·1ral l<Jad (f)clicio ct. al., 2011; f loffrnan ct. al., 20 IO; 'f\1bi:ina ct. al .. 20 IO). 

A study has docurncntcd. 1 _r > trans1niss1,)n risk <>f MI(' I c,r 111\1 ,vhcn n,ntc111.1l \'ital 
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load was below l 000 copies/ml (Damania, et. al., 2010). Prolonged control of viral load 

with ART may reduce HIY-1 genital shedding and l1ence risk of perinatal transmission. 

Initiation of ARY prior to pregnancy and strict viral load control throughout pregnancy 

has been shown to be associated with a reduced perinatal transmission risk. Tl1e 1natemal 

viral load, similar to the CD4+ counts is related to the clinical stage of the disease with 

higher maternal viral load levels seen in advanced stages of the disease. 

2.6.3 HIV type and association ,vitl1 MTCT of 1-IIV 

It has been observed that tl1e MTCT risk for I-IIV-1 is higher than that for I --IIY-2. A 

prospective cohort study in Ivory coast observed a perinatal trans1nission rate of 1.2% for 

HIY-2 and 24. 7% for HIV-I, findings sin1ilar to that observed in the Gambia where the 

rate of 1nother to child trans1nission of 1-IIY-1 was 24.4% and HIV-2 was 4°/o. The lower 

infectivity seen for HIV-2 "vas attributed to lower plasma RNA levels as after adjusting 

for viral load, the transmission rates \Vere not dissi1nilar (Ca1npbell-yesufu and Gandhi, 

2011 ). Studies have observed rates of perinatal transmission of HIV-2 as low as 0% and 

4% in the presence and absence of interventions respectively (CDC, 2015). Women who 

are doubly infected with HIV 1 & 2 are more likely to transn1it l-IIV-1 to their infants 

than HIV-2 (Anab,vani et. al., 20 I 0, 2010). 

2.6.4 Seroconversion in pregnanc) and association \.Vith MTCT of HIV

Serocon"ers1on in pregnancy has been linked with an increased rate of MTCT of HIV. 

Follov,1ng seroconversion, the viral load 1s known to be higher in the first few weeks and 

may remain so for 3 - 4 months after 1nfect1on as a result of rapid viral replication, 

further increasing this risk 1s the increasing maternal blood the fetus 1s exposed to as 

pregnancy progresses (Dinh et. al. 2015; Drake et. al., 2014; Egbe et. al, 2016). This 

increased risk of iv1TCT of 1-IIV has also been observed in breastfeeding ,vomcn ,vho 

seroconven v.·hile breastfeeding, the pathophysiology is also mediated through an 

increased \'iral load as5ociated with recent seroconvcrsion. The viral lc)ad rcn,ains the 

most ir11portant predictor cJf perinatal trans1nis-;1on though transn1iss1cH1 has been kl\()\\ n 

to occur at undetectable levels ( fJockr11an and Creek, 2f)()C) ). 
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2.6.5 The use of antiretroviral drugs and association ,vith MTCT of HIV 

Antiretroviral drugs reduce tl1e risk of MTCT in utero, intra and postpartum through 

different mecl1anisms. Administration of antiretroviral drugs prior-to and in pregnancy 

limits virus replication thus reducing the viral load. These drugs cross the placenta during 

labor and in addition to the provision of post exposure propl1ylaxis ad1ninistered to the 

infant protects against the virus that gets into the circulation or that came into contact 

with the mucosa of the newborn as he/she passed tl1rough the birth canal (Anabwani et. 

al., 2010, 20 I 0). The 1node of action is multi factorial as there is a reduction in the risk of 

MTCT in women with lo\v viral load. Sn1dies have indeed confirmed that the use of 

antiretroviral drugs and viral load are independently associated with rislc of trans1nission. 

The risk of MTCT in mother-baby pairs \vho received ARV prophylaxis was found to be 

significantly lo\ver tl1an in mother-baby pairs in which one or both did not receive any 

ARV prophylaxis (Anabwani et. al., 20 l 0, 20 IO; Anoje et. al., 2012). 

The choice of antiretroviral drugs has evolved fron1 the Zido\'lldine (AZT) regimen used 

1n the Paediatric Aids Clinical Trials Group 076 (PACTG 076) that involved the 

administration of the drug in a single period to a cocktail of ARVs administered in 3 

periods, for the mother� antepartum from 14 weeks and during labour and to the infant for 

6 weeks after birth (Anab\varu et al., 2010). Regimens that involve the ad1ninistration of 

the drugs over different periods have been sho\vn to be 1nore efficacious that those 

administered 1n one, e.g. during labour. This 1s also the case \Vith co111bination drug 

regimens. they have been shown to be of greater efficacy than single dn1g regimens 

(Del1c10 et al.. 2011: Hoffman et. al.. 20 I 0) HA ART administered over a longer period 

, .. ·as found to be associated \Vlth a reduced perinatal risk of trans1n1ssion when compared 

\\'ith HAART administration O\'er a shorter period (I-Ioffman et. al., 20 l 0) 

2.6.6 Genital tract infections and a4isociation ,vith i\,lTC r of lllV 

Genital tract infections increase infant exposure to I (IV 1n genital secretions fron1 the 

mother during parturition thereby 1ncrcas 1ng the intrapart111n risk for iv1TCT (l l()fli11nn ct 

al., 2010; King cl. al. 2013) C<J-infcctions such as bactc1ial vaginns1s, \11lvn\'agii1ul 

cand1dias1s, tr1chornon1a5is, herpes 'ii111plcx v1r11s type 2 and l:Crv1c111s a, 1.: ns�or111ll"'d ,v,1h 

an increased If JV load 1n the gcn11al tract. I he c1)1nn1i-lnc'il l.:Husc 111 gc1111ul 11ll'('J d1sc,,sl' 
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is Herpes Simplex virus type 2 (HSV2), it is argued it has a significant effect on HIV 

infection as HSV2 ulcers contain high levels of HIV RNA, possibly from the homing of 

activated T-cells and it also provides a breach in the mucosa that increases infant 

exposure to HIV or infected cells beneath tl1e epithelium (Cowan et. al., 2008; King et. 

al., 2013). Some studies have suggested that the mechanism might also be through a 

reduction of plasma viral load as increased MTCT of l-IIV has been seen with 

asymptomatic cases. Additionally, the genital lesions associated with l-ISV2 increase in 

severity and frequency in HIV- I co-infected states leading to a possible situation where 

each infection propagates the other (Co\van et. al., 2008). 

The prevalence of syphilis ranges fro1n 0.4% to 3% (Olokoba et. al., 2009; Olowe et. al., 

2014; Taiwo et. al., 2007), son1e studies have not found it to be a risk factor for perinatal 

transmission of l-IIV (Cowan et. al., 2008) a study conducted in Ukraine observed that 

mothers who had syphilis \Vere 4.5 times 1nore likely to infect their infants \Vith HIV 

\vhen co1npared to rnothers \vho did not have syphilis, this is similar to a secondary data 

analysis of a prospective cohort study finding in Malawi where 111others were 2.6 times 

more likely to transmit the virus to their infants \vhen con1pared to ,nothers who did not 

have syphilis (Mwapasa et. al., 2006; Thome et. al., 2008). The mechanism of 

transmission is believed to be by placental compromise secondary to infection with T 

pallidz,n1 (M\"apasa et. al., 2006). 

2.6.7 �laternal S)'Stemic infections and association ,vith MTCT of HIV 

v1atemal systemic infections may trigger 1-IIV replication and increase the viral load i11

plasma and consequently in the genital tract and breast milk. 

Hepatitis B \'Jrus (HBV) infection 1s prevalent 1n l lIV-infected persons \.vorld\.\ ide, 90° 0 

prevalence has been reported. Studies have not conclusively shown it to be 1ndcpcndentl'). 

associated v-:ith an increased risk of MTC T of I JJV but co-infected \'.Otncn arc 

significantly more immunosupprcssed than I I IV mono-1nfcctc<i ,von1cn, 

immunosuppress1on is an 1ntlcpcn<lcnt risk factor for M'fC'T. /\ study cnncl11c-1c<I in lnd1a 

did not find any significant perinatal transrn1'is1011 rtsk of' I IIV ,1SS<lCl,1lc-d ,,·11h 1111\t 

(Ma\ c ct. al., 2014 ). 
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Malaria and HIV infection are prevalent with co-infection states a frequent occurrence 

(Brahmbhatt et. al., 2008). A number of studies have shown an association between 

maternal malaria infection and MTCT of HIV (Panos Institute Sot1thern Africa 

(Institute/Organization), 2012), the observed associations between malaria and MTCT of 

HIV it has been postulated are due to an increase in maternal HlV load as malaria has 

been shown to be associated with a transient increase in HIV replication and plas1na HIV 

load (King et. al., 2013). This observed association migl1t be independent of n1aternal 

viral load (Brahn1bhatt et. al., 2008). A retrospective cohort stt1dy in Kenya did not find 

any significant association between malaria and MTCT of HJV (Gallagher et. al.. 2005; 

Naniche et. al., 2008). A col1ort study conducted in Oar es Salaa1n did observe that 

Malaria in pregnancy \vas a significant predictor of MTCT of I -IIV at 6 weeks for mothers 

wit11 at least two 1nalaria episodes \Vhen con1pared \Vith infants of 111others who were 

never diagnosed with 111alaria in pregnancy (Ezeama111a et. al., 2014). Tl1e Rakai 

Com1nunity Cohort Uganda study found placental malaria to be a risk factor for MTCT 

of HIV, this risk was there regardless of maternal viral load, \Vhich is know11 to be a 

predictor of MTCT of HIV (Brahmbhatt et. al., 2008). A study in Kenya found that 

placental malaria reduced the risk of MTCT of HIV at low levels (<l 0,000 parasites/in)) 

and 1ncreased the risk at high levels (> 10,000 parasites/nil) (Ayisi et. al., 2004; King et. 

al., 2013 ). The differences in study findings might be as a result of the differing 

epidemiology of malana 1n the study areas that may impact on maternal immunity and 

methods used in the study as the sensitivity of placental histology is l1igher for the 

detection of placental malaria than placental or penpheral blood tiln1 (Brahmbhatt et. al., 

2008; King et al.. 20 I 3) A high nsk of l\llTCT of HIV has also been observed in peak 

rain) seasons \\'ith higher malaria transmissions, suggesting an increase 1n MTCT of l-IIV 

\\'ith higher rates of malaria in pregnancy (Ay1s1 ct. al , 2004; Brahmbhatt et. al., 2008). 

A fcv, studies have described placental condition5 that may increase the risk of in-utcro 

l1J\' infection of the foetus such as placental inflammation, increased CC che111ok1nc 

production. a shift in cytokinc production from Th2 to ·rh I-type responses, nnd increased 

expres:>ion of tl c. f ( J{5 JI(\' co-rcccptc>r c>n placental 111acrophagcs (( ,.dlaghl't l'I. al., 

2<)05; King ct. al.. 2013 ). 
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2.6.8 Maternal anaemia and association "vith l\llTCT of HJV 

Maternal anaemia has been found to be a predictor of MTCT of HIV (Damania et. al., 

2010), possible mechanisms by wl1ich this 1nay occur include non-specific immune 

deficiency associated with iron deficiency and an increased shedding of HIV in blood, 

breast milk and/or vaginal secretions (Bucagu et. al., 2013; S Mehta et. al., 2008; Naniche 

et. al., 2008). A few studies have esti1nated the prevalence of anaemia in pregnancy at 

11.5% and found anaemia in pregnancy to be significantly higher in HIV-positive 

pregnant women, this may increase tl1e risk and consequently the prevalence of MTCT of 

HIV (Okeudo et. al., 2014). 

Hepatitis C virus (I-ICV) co-infections are not as prevalent as I-lBV co-infections with 

prevalence rates of 30% reported. With regards to its role in the MTCT of HIV, studies 

have reported disagreements. Like HBV co-infection, HCV co-infection is associated 

with severe immt1nosuppression, a risk factor for MTCT of HIV (King et. al., 2013). 

Cytomegalovirus (CMV) co-infection in HIV-infected adults is virtually 100%. In vitro 

studies have sho\vn that CMV has the capacity to increase the risk of MTCT of HIV 

(Delicia et. al., 2011 ). current hypothesis states that both viruses are interrelated and each 

virus makes the carrier susceptible to infection by the other (King et. al., 2013). 

Human Herpes V1rus-8 (HHV-8) 1s prevalent in Sub-Saharan Africa, infection often 

acquired in childhood \ ia exposure to contaminated saliva from caregi\ ers. Studies have 

reported conflicting findings with a study in Italy reporting increased HIV-1 shedding in 

the genital tract that may increase the nsk of MTCT of HIV. A cross-sectional study in 

Zambia did not support this finding (King et. al., 2013 ). 

HI\1 and tuberculosis are prevalent in the reproductive age group and tuberculosis has 

been found to be an independent risk factor for the perinatal transm1ss1on of HIV (Gupta 

et. al .. 201 l: f'illay et. al.. 2004). The highest docu,nented in-utcro rate of transn111;,s1on or 

19% has been attributed to tubcrcul<>sic; (Pillay ct. al., 2004 ). f mn1unc activntinn rind rap1tl 

viral replication has been c,uggcstcd as the palh\vay by \vhich 1ul1crculosis lac1lit.lll'' 

perinatal transrniss1<>n of Ill\' Maternal 11n11111nc ,ltllva111111 n,11y i11t·1t·,1�t· 111\' 

compartmcntah/..at1on ,n brca.,t rr1dk c-,calat1ng 111:itcrnnl 1nlcc111111'inc ... .,, n1111crn11l 1n,ni11nc· 
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activation may also increase infant susceptibility by making the infant's CD4-expressing 

immune cells prone to infection (Gupta et. al., 2011; Pillay et. al., 2004). 

Toxoplasn1osis is a parasitic disease caused by the protozoan To.toplas,na go11dii, with a 

prevalence of 25°/4-30% worldwide. Studies have observed a higher 1isk of perinatal HIV

infection for HIV-infected wo111en who have rnaternal neurotoxoplas,nosis during 

pregnancy and infants witl1 congenital toxoplasrnosis respectively (Delicio et. al., 2011; 

Fernandes et. al., 2009). The seroprevalence of toxoplasmosis in pregnant women has 

been estimated at 44.4% (Uttah et. al., 2013). 

Helminth infections are prevalent in Africa and are known to affect in11nune horneostasis, 

v.,rhich may increase the risk for MTCT of HIV. Indeed, studies have found that HIV

infected won1en co-infected with heltninth infections had a higher risk of MTCT of HIV 

and randomized clinical trials have shown an increase in CD4+ T lyrnphocyte counts in 

HIV-infected persons co-infected with son1e helininthes. A randomized controlled trial 

found no benefit of anti-l1elrninthic treatn1ent for reducing rate of MTCT of I-IIV 

(Gallagher et. al., 2005; King et. al., 2013). 

2.6.9 Mode of deli,1ery and association ,vith MTCT of HIV 

Vaginal deliveries have been found to be significantly associated \Vith an increased risk 

of perinatal transmission of HIV compared to elective cesarean birth, this nsk rises if 

obstetnc procedures such as external cephalic version, prolonged rupture of me111branes, 

instrumental deliveries, application of foetal scalp electrodes and episioto1nies are 

performed as they may increase matemo-fetal blood mixing (Anabwani et. al., 20 I 0, 

2010: Avisi et. al. 2004, Charurat et. al, 2009; Inyang, 2015; Okafor et. al, 2014, -

Peckham and Gibb, 2010). In a cohort study 1n Canada, prolonged rupture of rnembranes 

was not associated v.·ith perinatal transmission of I JJV and no difference in rrsk \vas seen 

in Hl\'-positive ,,·omen who had received IJAART and delivered vaginally ,vhen 

compared to ,vomcn v.·ho had undetectable viral loads and had elect1\c ccsarc,1n l1irth" 

(Mark ct. al .. 2012). A secondary data analysis of a prospective cohort stud)' cc)ncluctccl in 

Malawi found rno<lc of <lcl1vcry t<1 he :1n insignificant prcdict<)l of �l'fC r c,f 111\' 

(Mv.·apasa cl. al.. 2<J<)6). ·r he <l1ffcrcncc 111 lincl1ng ,night he :i,; 11 result of the st11cly dc:-1gn 
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as the primary objective of the study was not to determine if the mode of delivery was a 

predictor of MTCT of HIV. 

2.6.10 Infant factors associated ,vith lVITCT of HIV 

Diarrhea is known to cause increased intestinal permeability; infections that present with 

diarrhea have the capacity to increase the risk of MTCT of HIV to I-IIV-exposed infants. 

The increased intestinal permeability following the ingestion of tainted liquids and foods 

has been proposed as tl1e biological explanation for the increased risk of MTCT of I-IIV. 

Oral candidiasis following exposure to Ca11dida during vagi11al delivery results in 

infla1n1nation of the infant's oral mucosa and gastrointestinal tract, a condition which has 

been observed to be significantly associated \Vith an increased risk for MTCT of I-:IIV 

(King et. al., 2013). Bhadra (2015) postulates that the infant's gastrointestinal n1ucosa 

plays a role in the increased transmission of MTCT of l-IIV. The increased risk arises as a 

result of damage to mucosa! surfaces of the mouth and/or intestine as may be seen in oral 

thrush. Cell-associated or cell-free HIV is capable of crossing the sub111t1cosa if the v irus 

attaches itself to in1mature dendri tic eel ls of the gastrointestinal tract, these dendri tic eel ls 

then ferry the \ irus to the enterocytes. 

Placental disorders causing ante or intra partum haemorrhage or co-infections that 

compromise the integrity of the placenta 1nay increase matemo-fetal blood mixing and 

predispose to MTCT. In pregnant f-IIV-infected \VOmen not taking ARVs, the placenta 

serves as a receptacle for HIV multiplication, though it may provide a barrier to HIV 

transmjssion. pre\'enting transmission to up to 90% of exposed infants. The structure and 

function of the placenta evolves during gestation finally generating a barrier that di\ ides 

the maternal and fetal c1rculat1ons through \vhich I IIV must negotiate either via 

endocytosis or by a compromised villous surface, a condition that can be brought about 

bj• chonoamnion1t1s. ( 1iorioamn ionit1s may be caused by SC\'eral different 

m1croorganisms, such as bacterial vag1nosis-associatcd bacteria, ,\'ei\'icri<t g<J11r,rr/1ell, 

Chla,nJ·d,a lracl101nt1/1'i, 1 rt< l10111rJt7(1\ V<IJ.:lll<tfi.,, or (irr>II/J II ,)fre1,t,J<'occu,. 

Chor1oamn1or11t1s rr1ay directly 1ricrcao;c the r1c;k nf �11 Cf' by dis111pting th�· pl,teL·nt,11 

barrier all<)\\'lng I [IV-1nfcctcd rn.itcn1al ly1nph11cytes 11110 the u11,111011c l:ll\'11) or 1nd1rcctl� 
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as it is associated with pretenn labor and premature ruph.1re of the men1branes. The 

protective capacity of the placenta is also brought about by the production of  soluble 

factors and receptors such as cytokines, chemokine's and MHC class I molecules. The 

local expression of these factors may be altered by co-infections affecting the placenta 

(Anabwani et. al., 2010, 2010; King et. al., 2013). 

2.7 Socioeconomic factors and determinants of outcon1es in HIV-exposed infants 

Health outcomes such as MTCT of HIV are now known to be influenced largely by 

environmental factors rather than by individual behavior as socio-cultural characteristics 

of a population such as family and peer dyna1nics, local beliefs and values, cultural norms 

and practices and political and economic factors influence the population risk of MTCT. 

A number of theories and constructs sucl1 as the individual level theories and constn1cts, 

which includes planned behavior and empo\.verment theories, constructs of attitude, 

perceived norms and personal agency and interpersonal theories and constructs help 

throw light on PMTCT utilization and invariably factors that increase the risk of MTCT 

of HIV. A fe\v perceived barriers to PMTCT that increase the risk of MTCT of HIV and 

consequently the prevalence of the disease include low risk perception; lack of 

motivation/self-efficacy; poor health status; fan1ily relationships; non-disclosure of HIV 

status; lack of social st1pport; absence of social networks; fear of kno\ving one's own 

status; stigma and discrimination of l IIV status being disclosed to partner and/or family 

or the community; opposition of the male intimate partner, health and religious beliefs, 

gender roles and an unfavorable policy environment (Busza et. al., 2012; Ilarnpanda, 

2013). 

2.7.1 Lo,, risk perception and association ,vith MTCT of HIV 

A lov, nsk perception has been 1dent1 fied as a factor promoting none or late presentation 

for l!I\' testing as the pcrce1\•cd association of H[V with promiscuity, cxtra-n1arital sc, 

and sex: v:ith high risk groups su�h as sex \vorkers' may generate a raise sense of sccurll}' 

and hinder optimal use of J>l\-1 re r interventions kno\vn to reduce the risk of t\rrc·r of 

l{IV (Bu"/<l ct. al.. 2C) 12). UNIV
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2.7.2 Lack of motivation/self-efficacy and association "vith MTCT of HIV 

Pregnant women, though concerned about their HIV serostatus may lack the motivation 

or self-efficacy to present themselves for testing especially if they have to travel long 

distances or 111ay have to explain their absence fron1 hon1e. The fear of knowing one's 

HIV serostatus is known to deter women from getting tested (Busza et. al., 2012; 

Hampanda, 2013 ). 

2.7.3 Health status and association ,vith MTCT of HIV 

The mental and/or physical health of tl1e pregnant \.voman has been identified as a factor 

affecting l1ealthcare seeki11g behavior as ill-healt11 n1ay result in 111issed appoint1nents and 

it is also known to lower adherence to ARV. Non-adherence to ARV is known to increase 

the risk of MTCT of HIV (Busza et. al., 2012) 

2. 7 .4 Health facility accessibility and association ,vith MTCT of HIV

Geographical inaccessibility characterized by long distances to facilities and unaffordable 

costs of transportation negatively affect health-seeking behavior and uptake of PMTCT 

inteI'\1entions. Non-use of PMTCT interventions is a known detem1inant of MTCT of 

HIV (Busza et. al.. 2012) 

2.7.5 Perceived stigma and association ,vith .l\ilTCT of HIV 

Perce1,·ed stigma has been sho\vn to be negatively associated \vith adherence to PMTCT 

1nteI'\ ent1ons The adherence to PMTCT intervention 1s kno\.vn to be significantly 

associated \\'ith \1TCT of 1:-f IV (Busza et. al., 2012). 

2.7.6 Religious beliefs and cultural norms associated ,vith .l\ilTCT of HIV 

Cultural norms are knov,n to determine the health-seeking behavior of pregnant "' on1en 

and may influence the uptake of P'v1TCT service<; and MTCT ofI11\r lf illnec;scs such ,1s

HIV are attnbuted to supernatural forces, healthcare c;crviccs n1a1· be sought fr0111 

unorthodox altcmat1vcs. ·rnc traditional practices associated \vith p1 cgnanc1·, dcli\'Cf\ ancl 

breastfeeding arc knov.·n to interact v. 1th guidance and coun�clling c)frc1 cd b)' hl-.,lth cnrc 
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workers thus affecting PMTCT recommendations that could decrease the risk of MTCT 

of HIV (Busza et. al., 2012). 

2. 7. 7 Health policies associated with MTCT of HIV 

Health outcomes such as MTCT of HIV are known to be associated with the provision of 

social welfare, functional health system, economic and political stability and availability 

of health insurance scheme (Busza et. al., 2012). A sin1ilar observation has been 1nade in 

resot1rce-limited settings \Vhere MTCT continues as a public health problem in spite of 

human a11d material investments made and the presence of interventions demonstrated to 

be effective in the prevention of MTCT. In developed countries where the l-lIV 

seroprevalence is low and HIV positive wo1nen ha,,e access to antenatal care, skilled 

delivery and risk factors are targeted n1ethodically; effectiveness mirrors efficacy results 

obtained in clinical trials. [n developing countries ,vhere the risk factors for MTCT 

remain the same but the HIV seroprevalence is high, HIV positive pregnant ,vomen do 

not have ready access to antenatal and hence PMTCT services st1cl1 as skilled attendance 

at birth or caesarean sections, and highly active antiretroviral therapy (HAART), in these 

settings, MTCT rates upwards of 15% have been reported (Gartland et. al., 2013; Stringer 

et. al .. 2008). This is not always the case as Cuba; a developing nation became the first 

country in the ,vorld to receive validation fro,n W.H.O for eliminating MTCT. 

2.7.8 Breastfeeding practices and their association ,vith MTCT of HIV 

The type of infant feeding option adopted influences the risk of MTCT of I-IIV 

s1gn1ficantly. in a breastfeeding population the risk of MTCT may be higher than that 

observed in a non-breastfeeding population. In a non-breastfeeding populat1011 without 

PMTCT interventions, the baseline risk of MTCT ranges from 15°-'o - 30%. An estimated 

70% of these infections occurring in-utero, the rest occurring as the unborn infant 

trans,·erscs the birth canal during delivery. 

ln a breastfeeding population without PMTCT intervention,;, breastfccdtng increases the 

baseline risk of MT ( f by an cst1rnatcd 20%, the risk 1n thc�c populations n1a)' be as high 

as 50'¼ (Ahoua ct. al. 2010; Anabwani ct al . ,  2f)IO, 2010; ,\nojc ct. al.. 2012; 1\1rn,1!,!n-

I;orenzo et. al., 2011; l�cdcral Mtnl'itry of llcallh, 2()\4, 11111' cl. al., 20(l5; 111,h ct al. 

2015; lrcgbu ct. al., 2()14; Mofcn�on, 201<); Nkwn, 2<115; lorpcy ct nl., 20ltl, Z11t·nah ,:t 
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al., 2004). Advanced maternal disease, low maternal CD4 count, high maternal viral load, 

mastitis and mixed feeding are factors that increase the risk of breastfeeding MTCT of 

HIV (Bhadra, 2015). Early lactation is said to be the period of greatest risk as colostrun1, 

which is passed at this stage contains higher viral loads than n1ilk expressed in the latter 

stages of lactation. The perinatal risk is present throughout the lactation period 

(Anabwani et. al., 2010, 2010). 

In a breastfeeding population practicing exclt1sive breastfeedi11g, the MTCT of HIV is not 

elin1inated as studies have observed that exclusive breastfeeding for up to 6 1nonths is 

associated witl1 an estimated three to four-fold increase in the risk ofMTCT of HIV when 

compared with wo1nen \vho never breastfeed (Bl1adra, 2015). 

The practice of 111ixed breastfeeding has been established as significantly associated with 

an increased risk of MTCT of HIV. The pathophysiology is said to be linked with milk 

stasis in the breast follo\ving temporary gaps in breastfeeding leading to breast 

engorgement and a consequent risk of 111astitis. Mastitis leads to the presence of 

inflammatory cells such as 1-IIV-infected ly1nphocytes that n1ay increase the trans1nission 

risk. Clinical mastitis is rare, nevertheless subclinical mastitis accounts for an estimated 

50°/o of all HIV transmission associated with breastfeeding. Subclinical 1nastit1s is 

associated ,vith an increase in n1ilk sodiu1n, potassit1m and inflammatory cytokines. 

These elevated electrolyte levels anse from deranged cell men1branes that also lead to an 

increase 1n HIV in breast milk. The roles of cell-free and cell-associated in breast n1ilk 

associated transmission of HIV is poorly understood, it 1s believed that both are 

associated \\"ith an increased nsk ofMTCT of HIV Cell-free HIV is suppressed by AR Vs 

but this effect is not seen \Vith cell-associated HIV. 1t 1s believed that this may explain the 

transmission that occurs during breastfeeding that 1s seen in breastfeeding n1others on 

AR\'s (Bhadra. 2015). 

2.7.9 ;\laternal nutritional �tatus and a��ociation \\-ith \.11 CT of 111\' 

·rhe maternal nutritional status has hccn associated \vith brcastfccchng :-vrrc·r c)r 111\'.

Vitamin A is kno\l,'n to be essential for reinforcing the 11nn111nc .systc1n ·s dch.!llSl' ,,gainst 

infection ·via the transf<)nnation <1f lyn1phocytc� A stucly in rvt,11!1,\ 1 11hsc1 vcd II i\ 11 ( · 1 ,,t 
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HIV rate of 32.4% in breastfeeding HIV-infected women with reduced vitamin A 

concentrations compared to 7 .2% in breastfeeding HIV-infected women with normal 

vitamin A levels (Bhadra, 2015). This observatio11 has not been consistently seen as a 

meta-analysis of RCTs concluded that vitamin A had no significant association with 

MTCT of HIV (Bhadra, 2015; Wiysonge et. al., 2011). 

2.7.10 Breast milk substitutes and association with MTCT of HIV 

Replacing breast milk ,;vith substitutes erases the risk of MTCT via breastfeeding. 

Replacen1ent feeding is not without risks, in areas where ,vater supply is unsafe or the 

economic conditions are unfavorable, it increases infant mortality from diarrhoea and 

malnutrition (Horvath et. al., 2010). In addressing tl1ese rcplacc1nent feeding 1isks, WI-IO 

prescribes replacen1ent feeding as an option only when it is affordable, feasible, 

acceptable, safe and sustainable (AF ASS). In Nigeria, this yardstick is hardly ever 1net 

even in settings ,vhere breast 1nilk st1bstitutes are provided for free. This may lead to 

mixed feeding, mixed feeding carries an increased infant mortality as it compounds the 

risk of breastfeeding associated MTCT with that associated with replacement feeding 

(Anigilaje et. al., 2015). Research has produced mixed results regarding the overall 

benefit of replacement feeding \vhen the AF ASS criteria is 1net as st1.1dies conducted in 

Bots,vana (9.3°'o versus 4.9% p = 0.003), Kenya (l l % versus 9°/4) and South Africa 

( 15 .1 °10 ·versus 6. l 0·'o) al 1 reported a significantly higher a II-cause mortality rate in \VOn1en

\\'ho chose replacement feeding when compared to those \vl10 exclusively breastfeed. 

These findings suggested a lack of protective imn,unity in fonnula fed infants, findings 

consistent ,1,.·1th the benefits put down to maternal 1nucosal protective immunity 

transferred b)· breastfeeding (Anabwan1 et al., 20 l 0, 20 I 0). 
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2.7.11 Maternal age and association ,vith MTCT of HIV 

Maternal age at delivery was significantly associated with an increased rate of MTCT of 

HIV in a descriptive observational study of HIV-EID activities in Zan,bia. Probable 

causal links adduced for this observation relate to the belief that 111other's age may 

influence uptake of best practices such as adherence to ARV regirnen and exclusive 

breastfeeding offered during PMTCT interventions (Torpey et. al., 2012). This finding is 

not consistent with tl1at reported in studies conducted in Ethiopia, Nigeria and South 

Africa that found no significant association bet,veen 111atemal age at delivery and MTCT 

of HIV (Coovadia et. al., 2007; Sagay, 2013). The difference in stt1dy findings may relate 

to dissimilarities in gender roles in the study setti11gs. 

2.7.12 Availability of support systen1s and association ,vith MTCT of HIV 

T11e support of l-IIV-positive \V01nen by fa111ily and con1munity n1e1nbers has been 

described as the first and best line of support. The position of the \vornan in the family 

has been identified as a factor that influences the pregnant woman's access to PMTCT, a 

determinant of MTCT of HIV. Inequities in the distribution of resources may place the 

woman in a position of dependency where others decide if she accesses PMTCT or not. It 

has been established that some won1en refuse son1e PMTCT interventions fearing their 

partners' reproach (Busza et. al., 2012), WHO (2009) reported that in some countries, an 

estimated 75 percent of \vomen said their husbands alone 1nake health decisions for their 

fam1l1es. 

2.7.13 Disclosure and association ,vith \-ITCT of HIV 

Support b:y family and community systems 1s consequent upon disclosure. Family and

communit)' support are positively associated with adherence to antiretroviral treatment 

and exclusive breastfeeding or replacement feeding Male attendance at ANC and l-IIV 

testing was found to be associated \Vith a decreased infant I [JV infection and increased 

Iii\' free survival (Aluisio et. al., 2011 ). A prospective cohort study did not find nn\' 
• 

significant any significant difference 1n M·rc T or I [IV bet\vcen pregnant \\flll1cn ,vho 

disclosed and tho�c \\ ho did not (Jasc;cron ct. al., 2Cl 13 ). UNIV
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2. 7.14 Domestic violence and association ,vith MTCT of HIV

Domestic violence describes a range of intentional abusive behaviors carried out in tl1e 

context of a family or intimate relationship. It includes but is not limited to physical, 

sexual, emotional, economic and psychological (Fawole et. al., 2005; Gyuse and Usl1ie, 

2009; Iliyasu et.al., 2011 ). The receipt of domestic violence has been associated with 

non-condom use, reduced uptake of PMTCT and non-adherence to ARV 1nedication for 

the purpose of PMTCT, all risk factors for MTCT of 1-IIV (Ha,npanda, 2016; Macphail et. 

al., 2014) 

2.7.15 Place of delivery and association ,vith MTCT of 1-IIV 

Traditional birth attendants' account for 60% of all deliveries in Nigeria, they enjoy 

acceptance because they are regarded as been knowledgeable in local ct1stoms and 

practice and may be the only option (Abiodun et. al., 2015). Urban and rural won1en 

patronize traditional birth attendants' because they have con1parable cultural and 

socioeconomic attributes (lwelunmor et. al., 2014). Traditional birth attendants' 

knowledge and practice have been determined to be lo\v (Madhivanan et. al., 2015; 

Mobolanle and Kofo, 20 l O; Ofili and Okojie, 2005), a retrospective record review carried 

out 1n Ethiopia found that I-I IV-exposed infants delivered by a traditional birth attendant 

v. ere 3 tunes more likely to be HIV-positive when compared with HIV-exposed infants

del1\1ered by skilled birth attendants (Am are et. al., 2014). An unn1atched case-control 

study in Eth1op1a did not find any association bet"veen place of delivery and MTCT of 

HIV (Burusie and Deyessa, 2015) The d1ss1milarities 1n study findings could be as a 

result of differences 1n cultural practices and traditional birth attendants' kno"vledge and 

practice. 
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3.1 Study Area 

CHAPTER THREE 

METHODS 

This study was conducted in the Federal Capital Territory - Abt1ja (FCT), it officially 

became Nigeria's capital on Decen1ber 1 2, 1991. Kaduna, Nassarawa, Kogi a11d Niger 

states border tl1e FCT on the North East, East, South and North West respectively. The 

FCT has a land1nass of 7,753.9 sq.km and it is divided into 6 area councils namely: Abuja 

municipal area council, Bwari area council, Kwali area council, Gwag\.valada area 

council, Abaji area council and Kuje area cot1ncil. The FCT had a population of 

1,406,239 in the 2006 census, tl1e gro\vtl1 rate is estimated at 9%, and the esti1nated 

population of the FCT as at 2015 \.Vas 3,421,848 vvith 752,807 won1en of childbearing age 

(National Population Con1mission, 20 l 0). The territory is made up of urban, urban slums 

and rural areas. The I-IIV prevalence is 5.8% (95°/oCI 4.5% - 7.2%) (Ministry of Health,

2014). 

The Public Health Department of the Federal Capital Territory Ad111inistration provides 

PMTCT services. There are seven hundred and ninety-three health facilities within the 

FCT, six hundred and three primary health care facilities, one hundred and eighty-five 

secondaf)' health facilities and three tertiary l1ealth care institutions. Pr11nary, secondary 

and tertiary health care centers 1n the territory provide varying levels of PMTCT/health 

care services The Pnmary Health Care system is the main channel of providing 

Maternal. "le\.\·born and Child health services. These sites are supported by PEPFAR and 

adopted the 'Option B · \Vhere "All pregnant and breastfeeding \.von1en infected ,v1th HIV 

should 1n1tiate triple !\R\s (ART). which should be ma1nta1ned al least for the duration 

of mother-to-child transmission risk. \vomen meeting treatment clig1b1lity cr1lcr1a shot1ld 

continue lifelong ART. (Sagay, 20 13 ). (Appendix 4) 
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3.2 ANC/PMTCT client flo,v 

Pregnant women registered for antenatal care (ANC) in these facilities and ,nade repeated 

visits at frequencies determined by their care provider until delivery. At the first ANC 

visit, all pregnant women received HIV testing and counselling. Group counselling was 

done using the 'opt out' method, this method 1nade routine 1-IIV testing but gave the 

pregnant woman the option of refusing to be tested if she so desired, the testing rates 

using this method averaged 95%. Results were delivered i111n1ediately using the request 

and result form (Appendix 7) and post-test individual counselling \Vas given. Pregnant 

,vomen who presented in labor for tl1e first tin1e \Vere tested, pregnant women were able 

to enter tl1e PMTCT progra111111e at any gestational age of their pregnancy or even 

immediately after delivery. Antenatal clinic clients vvho tested positive were referred to 

tl1e PMTCT clinic using the 'client referral fo1m' (Appendix l 0) where they were 

provided \Vith infom1ation about the options to prevent MTCT of HIV. Pregnant women 

enrolled in the PMTCT progratru11e were counselled to deliver in a healtl1 center attended 

by a skilled professional but they \Vere free to deliver at a place of their choice. The 

PMTCT programme promoted exclusive breastfeeding with early cessation of 

breastfeeding at six months or replacement feeding. The 'HIV Counselling and Testing: 

Client Intake Form' (Appendix 6) \vhere available was used to facilitate the I IIV 

counselling sessions. The test results were recorded in the PMTCT testing and 

counselling register and the Daily labor and dehvery registers (Appendix 11 ). Pregnant 

\vomen ,1,ho tested positive to HIV \Vere evaluated using the 'Adult In1t1al Clinical 

E,·aluat1on Form· (appendix 8). The Adult Initial Clinical Evaluation Fom1 was used to 

collect socio-demographic variables, medical history, obstetnc history, risk factors, 

immunologic markers. history of previous ARV exposure, adherence to ARV (if 

pre,·iously· exposed), disclosure status. h1'-tory of side effects to ARVs. physical 

examination, staging of l{IV disease and to plan for further laboratory investigations and 

AR\' therap)·. Laboratory invcc;tigations ,verc done to establish the ba .. cltnc level of 

biological markers such as full blood count, C D4 count. V Dill and the functional stat11s 

of the kidneys and hver, these te<,ts ""'ere carried out pcr1ochcally using the · lnhorattH)' 

order and results fonn' (Appendix 12). ·rhc data c,11lcc1ccl n11 the ,\d11lt lni11,il ('linic,11 

J�valuation f<Jrnt ,..-as used to fill/update the C,1rc/All r c·a,d (1\ppcnd1x 1>1. 1hcs(' 1,Hni,

4 r, 
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were subsequently used to fill the Pre-ART, ART registers (Appendix 13). The Pre-ART 

and ART registers were updated periodically based on recent data. 

Pregnant women who tested positive to HIV began a first line highly active antiretroviral 

therapy (HAART) regimen that consisted of Zidovudine (AZT) plt1s Lamivudine (3TC) 

and either Nevirapine (NVP) or Efavirenz (EFZ). The choice of the regimen was gt1ided 

by the presence of contra-indications to any of tl1e drug options. Tl1ese \vo111en received a 

set of adherence counselling sessions (at least 3) before initiating HAART, adherence 

counselling sessions were repeated on every dn1g refill visit. Pregnant women who 

presented in labor and tested positive to I -IIV were con1n1enced on IlAART, they were 

counselled to take their medications up to a \veek after cessation of breastfeeding. I--IIV

exposed babies \vere placed on Ncvirapine for 6 \veeks \Vithin the lirst seventy-t\VO hours. 

HIV-exposed infants \vere subsequently screened for 1-I!V using the National EID 

algorithm (Appendix 5). \vhich requires that a DNA PCR test should be perfonned on all 

HIV-exposed infants at 6 weeks of age or as soon as possible afterwards. Cotrimoxazole 

prophylaxis \Vas initiated at this tin1e witl1 caregivers infon11ed to come back for the DNA 

PCR test results. Dried blood samples (DBS) were packaged and sent to a testing facility 

,vith 'Infant HIV PCR (DBS) laboratory Request/Report fonns (Appendix 14). If the tests 

returned positive, infants ,vere linked to the HIV care and treat,nent services, while those 

,,:ho returned negative but ""ere been breastfed \Vere advised to repeat the I-ITV testing six --

,veeks after t11e complete discontinuation of breastfeeding. 

3.3 Stud� Design 

A facilin• based unmatched case-control study was conducted using 1n1xed methods for
-

data collection. To estimate the odds of MTCT of 1--IIV, an unmatched case-control stt1dy 

\\•as conducted employing record revicv, of results of infant DNA PCR , irolog) tests.

maternal A 'C history and paediatric clinical history. A record rcvic\v over a period fro1n

Januarv 2009 to December 2015 \vas used to detenninc the period prevalence of \ tTCT
• 

of lll\' infection,; 1n the IIIV-c·,;poscd infants 
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In-depth interviews with mothers of infants who tested positive to HJV were conducted to 

obtain qualitative descriptions of herself, this qualitative description covered factors that 

influenced place of delivery, breastfeeding practices, adherence to medications, 

disclosure to partner, family and com1nunity members. 

3.4 Study Population 

The population sa,npled for this study included HIV positive won1en and their newborn 

infants wl10 presented for early infant diagnosis (EID) testing. 

3.5 Case-definitions 

Case - A case was defined as a HIV-exposed cl1ild who tested positive to HIV at final 

testing, which was done before or at 2 years of age using DNA PCR or Elisa. 

Control - A control \vas defined as a l--\IV-exposed child \Vho tested negative lo HIV al 

final testing, which \vas done before or at age 2 years of age using DNA PCR or Elisa. 

3.6 Sample Size Determination 

Pl = 

{l+P0•(0R-l))

r•P0+P1

p----
r-1

\Vhere p0- Proportion of HAART use prior to conception - 31 % (An1j1 et. al., 2013) 

zp = o.84 

Zu.-I.96 

r= 3 ( 1 case: 3 control) 

Odds ratio 2 

() 31 •2 

Therefore Pl== 
{t..-oJt•(Z-tJ 

() 473

'1 fl 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



P 
3•0.31+0.473 

=---=0.351
3+1 

n = {
3+1} *

{
2-(1.96+o.84)2 •0.351-co.649)} 

2•3 (0.31-0.473)2

_ 4 * 2•(7.84)•0.351•0.649 
n--

6 (-0.163)2 

n 
= (�) * (3.51100032

)
6 0 026569 

n = 89.6254613 = 90 

therefore, 11umber of cases = 90 and nu1nbcr of controls is 270

3.7 Sampling Method 

Multistage 

Stage 1 - selection of 5 area councils (Bwari, K\vali, Gwagwalada, Bwari, AMAC and 

Abaji) 

Stage 2 - purposive sampling of 12 primary health care facilities offering PMTCT 

Stage 3 - recruitment of study participants using the EID register and the paediatric HIV 

register 

The cases selected \\.ere prevalent cases, the controls were selected on a ratio of 3: I; l 

case: 3 controls per health facility, this critenon \vas kept where the number of controls 

,.,·ere sufficient. In a fe,\' centers \\ here the nurnber of controls were not sufficient to n1eet 

this criterion. controls from subsequent health care facilities sampled \Vere selected to 

ensure the casc�control ratio was met. Cases \vere recnnted consequently fron1 faciht\ -

registers until the sample size was achieved. 
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Table 3 .1 List of healtl1 facilities used for this study 

S/No Names of facilities 

1 

2 

3 

4 

5 

5 

6 

7 

8 

Comprehensive health center, Dabi Bako 

Basic health center, K\vali 

Rhema health center, Kwali (Private l1ealth facility) 

Leleyi Gwari Prin1ary health care center 

Sako Primary Health Care Center 

Township clinic, Gwagwalada 

Co1nprehensive health center, Oagiri 

Comprehensive l1ealth center, Ayat1ra 

Abaji Pritnary Healtl1 Care Center 

9 

10 

11 

12 

Comprehensive healtl1 center, Deidei 

Dutse Pri111ary Health Care Center 

Comprehensive health center, Gidan Mangoro 

Kant Primary Healtl1 Care Center 

3.8 Stud:r Instruments 
• 

------ ----- - - -- -

A proforma \\as used to collect quantitative data, an in-depth interviev, guide \vas used to 

fac1l1tate the in-depth 1nter.·1e\v sessions (Appendix 1 ).

3.9 \'alidation of stud) instruments 

To ascertain the content validity of the study instruments, the profom1a and quest1onna1re 

�·ere rev1ev,cd by academic supervisors of the department of Ep1de1niology and Medical 

Statistics, University of Ibadan. The proforma/quest1onna1re \Vere also rcv1e,\cd b)' 

program super:isors of the Nigeria r·icld f�p1dcrn1ology and l.aboratory Training 

Prob,rr.im. 'fhe feedback received frorr1 academic and progran1 supervisors ,vc1c used to 

improve the pr<Jf<1nna and qucst1c>nna1rc and to ensure the prc)f<)r11,a/q11estinnn11irl' 

addressed the research quc:stu,ns adequately. ·1" l!ll'i11rc rhc •,tudy 1nstr11111cn1 ,, 11s tl'li11bll'. 
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the proforma and questionnaire were pre-tested at a pri1nary health care facility in Abuja 

Municipal Area Council. 

3.10 Training of Research Assistants 

Research assistants were recruited fro1n health care workers who were involved in the 

management of the study population. In preparation for the study, the research assistants 

were briefed abot1t its objectives and given extensive trai11ing in qualitative and 

quantitative methods, the research assistants \.Vere trained for 3 days. The training 

included conducting and recording ID Is and the transfer of skills required to identify and 

extract the relevant data from the paper based antenatal/PMTCT case notes, laboratory 

reports and monthly su1nmary registers. The research assistants maintained regular 

contact with the investigator that enabled follovv-up and retraining where the need arose. 

3.11 Data Collection 

Health care workers at laboratory units of primary healtl1 care facilities routinely 

collected dried blood spots (DBS) for PCR tests for all babies that were perinatally 

exposed to HIV. They co111pleted PCR reqt11sition forms (Appendix 14) to acco1npany the 

DBS samples. Information on any PMTCT service offered - e.g. type of ARV regimen 

received by mother and baby and \vhether the infant had ever received breast n1ilk or not 

was also recorded on the PCR requ1s1t1on fonn. Research assistants using the DBS PCR 

requis1t1on forms. populated the proforma (Appendix l) \vitl1 data fro111 paper-based 

antenatal case files, adult 1rut1al clinical evaluation form (Appendix 8), care/ ART card 

(Appendix 9). pharmacy cards. laboratory reports (Appendix 12) and national registers 

(Appendix 11). The client 1nformat1on collected included. maternal age. maternal literacy 

status. marital status. maternal employment status, feeding method, type of ARV reg1111en 

giYen to mother and/or baby. mode of delivery. place of delivery. CD4+ count and 

hemoglobin le\ el. 

A total of Io in-depth interv1e\VS \\'ere conducted 111 sccluclcd indoor places at pri111al)• 

health care facihtic,; with v.orncn \Vh<><ic children tested l llV-posit1vc 111 T·.11) 11r final 111\' 

testing. !Dis were conducted face to face 1n l�nglish and P1dg1n l�nglish, hy 11,111\1.'d
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interviewers between April 2016 and June 2016. Verbal informed consent was obtained 

from all participants prior to interview (Appendix 2). interviews took approximately 1hr, 

all interviews were audio-recorded and transcribed verbatim. An 1D1 guide (Appendix I) 

was used to explore client's experiences in relation to socio-cultural/religious factors that 

influence the uptake or otherwise of PMTCT interventions. Tl1e questions included 

factors affecting who decides when and why a woman should attend ANC, facility 

delivery, promotes disclosure to partner and breastfeeding and the n1otivations for 

patronizing TBAs. The discussions were recorded t1sing a digital recorder and notes were 

also taken by the interviewer. 

3.12 Data Management 

3.12.1 Independent Study Variables 

The exposures of interest stt1died inclt1de pham1acological interventions by the mother 

and infant, breastfeeding, place of delivery, age of the n1other at index pregnancy, 

maternal n1arital status at index pregnancy, maternal literacy status, maternal employment 

status, maternal rel1g1on and parity. 

3.12.2 Dependent Stud)' Variable 

Children \.Vere regarded as HIV-positi·ve if DNAIPCR was positive and HIV-negative if 

D�A PCR/El1sa ,vas negative. 

3.13 Data Analysis 
• 

Data ,vas entered using Epi_Info, the data ,vas exported to Excel and imported to SPSS

Data v,as analvsed using SPSS version 22.0 (18\11, USA). TI1c prevalence of MTCT of
, 

HIV ,., as calculated, the numerator was the number of children ,vho tested pos1t1vc nt 

final testing and the denominator \Vas the number of I I IV-exposed children Dcscr1pt1,c 

statistics ,.,.•ere used to sumrnar11..e quantitative variables (age), \vhilc qualitat1, c , ,1r1al)lc, 

(occupation, n1arital status. baby'-, c;cx, rnoclc c,f' dcl1vcry, l)N,\ PC'l{ stntus) ,vc1� 

su,nmarized by prop<>rt1ons. (Jdd5 r,1lHl5 and thci r 'J 5% l:Clll fidcncL' i ntt:1 vn 1� ,, rt c 
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calculated for independent variables; chi-square test was used to test for significance 

between variables. A p-value <0.05 was considered statistically significant. All reported 

p-values were two-sided. Variables that were significant at a p-value <0.05 in bivariate 

analyses were entered into a multiple logistic regression model, in the final multivariate 

models factors that did not include l in its confidence interval of Adjusted Odds Ratio 

(AOR) were considered significantly associated with MTCT of HIV. 

The transcripts were analysed the1natically, using deductive (infonned by study 

objectives and literature) coding. First, audio recordings \vcre transcribed, second, 

transcripts were read repeatedly for data fatniliarisation and to build an overall picture of 

participants' lives and provide context. Tl1ird, thematic coding, using a matrix for each 

case to document awareness of availability of PMTCT services, barriers limiting the use 

of PMTCT services and factors lin1iting disclosure to partner. Microsoft word was used 

to colour code themes. 
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Table 3.2 Summary of objectives and variables 

Objectives 

Prevalence of MTCT of 

HIV 

Variables 

Numerator - HIV-positive 

infants 

Deno111inator - 1-IIV

exposed infants 

Analysis 

Proportion 

To determine the Age, literacy, marital status, Univariate - frequencies & 

association behveen employ111ent status, religion, proportions 

socioeconomic factors and nu111ber of children Bivariate - (odds ratio) 

HIV infection among 

HIV-exposed infants of 

attendees of Pl\llTCT 

clinics in FCT - Abuja 

To determine the CD4+ count, anaemia, 

association beh,•een risk 1-IAART use, place of

factors and HIV infection delivery 

among HIV-e�posed 

infants of attendees of 

p,1TCT clinics in FCT -

Abuja 

--

5•1 

Univariate - frequencies & 

proportions 

Bivariate - ( odds ratio) 
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3.14 Ethical Considerations 

Ethical clearance to cany out the study was sought and received from the research ethics 

committee of the Federal Capital Territory, Abuja with study reference number 

FHREC/2016/01/28/25-04-16 (Appendix 15). At each facility, permission was sought 

from the management of each study site and infonned verbal consent was obtained from 

all participants of the in-depth interviews. 

Confidentiality of data 

The data ,vas collected by health care givers "vho were a,vare of the 1-IIV serostatt1s of the 

study participants, tl1e na1nes of tl1e 1nothers and infa11ts were not collected to ensure that 

anonymity was maintained and remained at data collectors level, consequently there was 

no risk of breach in confidentiality by the investigator or others who had potential access 

to a completed proforma. The data collected was encrypted. 

Beneficence to participants 

The relevant committees of the Federal Capital Territory, Abuja will be infonned of the 

findings of this study as this is critical for the n1onitoring, evaluating and reviewing of 

preventi"'e strategies. 

Non-Maleficence to participants 

No harm '\\·as done to the participants as a result of the conduct of this research. The 

conduct of the interv1e\'\S '\\Ith the mothers did not interfere v.1th the routine clinical v1s1t 

of the participants 

Right to decline 

Respondents "·ere informed about the nature of the study and their right to w1thdra,v at

· · t· e dun·ng the intcr:iew with no consequences of doing soany point 1n 1m 
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CHAPTER FOUR 

RESULTS 

Results 

A total of one thousand, four hundred and seventy-one (1,471) I-IIV-exposed infants were 

identified. Fro1n the above total, 402 infants were selected for this study. With controls to 

cases ratio of 3: 1, 300 controls versus 102 cases \vere co1npared by the independent 

variables. The n1ean age of mothers ,vas 27.6 years± 5.5 years ,vith 244 (60.7%) falling 

within the 21 years to 30 years' age bracket. Half of the n1others, 207 (51.5%), were 

employed with Christians making up 256 (63.7°/o) of the 1nothcrs of the infant. A larger 

proportion of the n1others, 373 (92.8°'0) ,vere n1arried at the ti111e of the index pregnancy 

and 185 (46%) were carrying their first pregnancy. For literacy, 306 (76.1 %) could read 

and write (Table 4.1 ). The record revie,v sho,ved that l 28 (8. 7%) of the one thousand, 

four hundred and seventy-one (1,471) HIV-exposed infants tested l-IIV-positive. 
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Table 4.1 Socio-demographic characteristics of motl1ers of cases and controls, FCT -

Abuja 

Characteristic 

Age of respondent at last birthday 

<20 

21 25 

26-30 

31 -35 

36-40 

>40

l\larital status 

Single 

Married 

Religion 

Islam 

Christian 

Educational status 

Literate 

Non-literate 

Occupational status 

Employed 

Unemployed 

1'\umber of children alive (if an))

0 

l - 5
--

57 

Cases n=102 Controls n= 300 (0/o) 

(o/o) 

13 (13) 

37 (36) 

16(16) 

27 (26) 

9 (9) 

0 (0) 

15 ( 15) 

87 (85) 

50 (49) 

52 (51) 

70 (69) 

32 (31) 

45 (44) 

57 (56) 

49 (48) 

5J (52) 

30 ( 10) 

75 (25) 

116 (39) 

56 ( 19) 

21 (7) 

2 (0) 

14 (5) 

286 (95) 

123(41) 

177 (59) 

236 (79) 

64 (21) 

162(54) 

138 (46) 

136(4)) 

164 (55) UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



The children were composed of 218 males (54.2%) and 184 ( 45.8%) females, Table 4.2 

summarizes the characteristics of the children. 
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Table 4 2 Socio-demographic characteristics of children (cases and controls) 

Characteristics Cases n=l02 (0/o) Controls n=300 ( 0/o) 

Sex of infant 

Male 62 (61) 156 (52) 

Female 40 (39) 144 (48) 

Feeding option practiced 

Ever breastfed 96 (94) 230 (77) 

Never breastfed 6 (6) 70 (23) 
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Table 4.3 shows the association between the use of ARVs by infants, infant feeding 

option and MTCT of HIV. There was a statistically significant association between the 

use of AR Vs by infants and MTCT of HIV at bivariate analysis (p<0.05). The association 

between infant feeding option and MTCT of HIV was statistically significantly (p<0.05) 
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Table 4.3 Association between use of ARV by infants and feeding option practiced 

Factor Cases Controls Crude odds ratio p-value 

(O/o) (o/o) (Confidence interval) 

Use of ARVs by 

infants 

No 79 (77) 57 (19) 14.6 (8.5 - 25.3) 0.0001 

Yes 23 (23) 243 (81) 1 

Feeding option 

practiced 

Ever breastfed 95 (93) 230 (77) 4.8 (2.0 - 11.5) 0.0001 

Never breastfed 7 (7) 70 (23) I 
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Table 4.4 shows tl1e association between sex and MTCT of HIV among infants of 

attendees of PMTCT clinic. There was no statistically significant association between 

MTCT of HIV and sex of the infant (p>0.05). 
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Table 4 Sex of infant and MTCT of HIV, FCT - Abt1ja 

-

--

2-Factor Cases Control Odds ratio (Confidence X p-value 

Interval) 

Sex of Infant 

Female 40 (39) 144 (48) 0.7(0.4-1.1) 2.366 0.124 

Male 62 (61) 156 (52) 1 
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The association between mother's literacy status and MTCT of HIV was statistically 

significant (p<0.05). There was a statistically significant association between the 

mother's marital status and MTCT of HIV (p<0.05). Table 4.5 de1nonstrates the 

association between mother's literacy status, marital status and MTCT of HIV. 
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Table 4.5 Association between mothers' literacy status, 1narital status and MTCT of HIV 

Factor Cases Controls Crude odds ratio p-value 

(O/o) (o/o) (Confidence interval) 

Literacy 

Not literate 32(31) 64 (63) 1.7(1.1-2.8) 0.040 

Literate 70 (69) 236 (37) l 

Marital status 

Married 87 (85) 286 (95) 0.3 (0. l - 0.6) 0.00 I 

Single 15 ( 15) 14 (5) l 
-
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The association between MTCT of HIV and selected socio-demographic variables is 

shown in Table 4.6. There was no statistically significant association between the 

mother's age and MTCT of HIV (p>0.05), The association observed between mother's 

parity and MTCT of HIV was not statistically significant (p>0.05). There was no 

statistically significant association bet\veen mother's en1ployn1ent status at index 

pregnancy and MTCT of HIV (p>0.05). 
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Table 4.6 Table showing none significant association between socio-demographic 

variables and MTCT of HIV, FCT - Abuja 

Factor 

Age 

<30 

>30

Employment 

Unemployed 

Employed 

Parity 

Multiparous 

Nulliparous 

--

Cases 

66 (65) 

36 (35) 

57 (56) 

45 (44) 

53 (52) 

49 (48) 

Control 

221 (74) 

79 (26) 

138 (46) 

162 (54) 

164 (55) 

136 (45) 

Crude Odds ratio 

(Confidence Interval) 
- - -- -

0.7 (0.4 - 1.1)

1 

1.5 (0.9 - 2.3) 

l 

0.9 (0.6 1.4) 

I 

67 

- - - -

x2 
-----

----- -

2.993 

2.976 

0.224 

---

P-value 

0.084 

0.085 

0.636 
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The association between the use of ARV s by the mother and MTCT of HIV was 

statistically significant (p<0.05). Table 4.7 demonstrates the association benveen the use

of ARV by the mother and MTCT of HIV. 

• 
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Table 4.7 Association between 1nothers' use of AR Vs and MTCT of HIV 

-
-

Factor Cases Control Crude Odds ratio x
i P-value

(Confidence Interval) 

Use of ARV by

mother 

Did not use ARV 68 (67) 88 (29) 4.8 (3.0 - 7.8) 44.678 0.000 

Used ARV 34 (33) 2 l 2 (71) 1 
- -

(,') 
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The association between the place of delivery and MTCT of HIV is sbo\vn in Table 4.8. 

There is a statistically significant association between place of delivery and MTCT of 

HIV (p<0.05). 
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Table 4.8 Association between place of delivery and MTCT of HIV, FCT - Abuja

Factor Cases Control Crude Odds ratio 
2

--

X P-value 

(Confidence Interval) 
--

Place of delivery 
--

Ho1ne 90 (88) 121 (40) 11.1 (5.8-21.1) 70.039 0.000 

PMTCT facility 12 ( l 2) 179 (60) I 

- -

--

71 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Table 4 9 shows the association bet\\:een the mother's CD4+ count and MTCT of HIV.

The association between mother's CD4� count and MTCT of HIV \Vas statistically 

significant (p<0.05). 
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Table 4.9 Association between mothers CD4+ count and MTCT of HIV, FCT - Abuja

Factor Cases Control Crude Odds ratio x
i P-value 

(Confidence Interval) 

CD 4 count 

<350 75 (74) 39 (13) 18.6 (10.7 32.3) 13 7.272 0.000 

2:350 27 (26) 261 (87) l 
-

73 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Tab\e 4.10 shows the association bet\veen the anaemia 1n mothers and MTCT of HIV· 

There was a stat1st1ca\\y s1gn1ficant association bet\veen anaemia 1n mothers and MTCT 

of HIV (p>0.05) 
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Table 4.10 Association between anaemia in mothers and MTCT of HIV 

Factor Cases Control Crude Odds ratio x
i P-,1alue 

(Confidence Interval) 

PCV 

ANAEMIC (:S30) 54 (53) 126 (42) 1.554 (1.0-2.4) 3.685 0.055 

NOT ANAEMIC 48 (47) 174 (58) 

(>30) 
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Binary Logistic Regression Analysis of Inf ant Factors Associated ,vith MTCT of

HIV 

After adjusting for confounding between infant factors, infant feeding option and the use 

of ARV by infants remained significantly associated with MTCT of HIV (Table 4.13). 

The use of AR Vs by  the infants was significantly associated with MTCT of HIV as 

infants who did not receive AR Vs were five times more likely to test positive to I-IIV 

compared to HIV-exposed infants \vho received ARVs (AOR 5.3, 95% CI, 2.9- 23.9, 

p<0.05). Infants wl10 were ever breastfed were four tin1es n1ore likely to acquire the virus 

when compared to infants who were never breastfed (AOR 4.0, 95% Cl l .6 - I 0.3, 

p<0.05). Table 4.11 de111onstrates the association after adjusting for confounding bet\veen 

selected infant factors and MTCT of I-IIV. 
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Table 4.11 Logistic regression of infant factors associated with MTCT of HIV, FCT

Abuja 

Factor Cases Control Crude Odds ratio P- Adjusted Odds Ratio

(Confidence value (CI) 

Interval) 

Infant feeding 

option 

Ever breastfed 95 (93) 230 (77) 4.8 (2.0 - 11.5) 0.000 4.0 (1.6- 10.3) 

Never breastfed 7 (7) 70 (23) 1 I 

Infant took 

ARV 

No 79 (77) 57 (19) 14.6 (8.5 - 25.3) 0.000 5.3 (2.9 - 23.9) 

Yes 23 (23) 243 (81) 1 1 

-

77 

P-

value 

0.004 

0.000 
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Binary Logistic Regress· A 1 • • • ion na ys1s of Maternal Factors Associated ,v1th MTCT of

HIV 

Table 4.12 shows the assoc·at· ft ct· · 1 ton a er a Justing for confounding between selected

maternal factors and MTCT of HIV. After adjusting for confounding between 1natemal 

factors, marital status, use of ARV by 1nother, place of delivery and CD4+ count 

remained significantly associated with MTCT of HIV (Table). Mothers who were 

married at index pregnancy were four times less likely to transn1it the virus to their 

infants compared to wo1nen who were l1runarried (AOR 0.2, 95% CI O. l - 0.7, p<0.05). 

The use of ARYs by 1nothers was significantly associated vvith MTCT of HIV as 1nothers 

who did not receive ARYs were fourtee11 times more likely to trans111it the virus to their 

infants when compared to mothers vvl10 used ARVs (AOR 14.1, 95% CI 5.9 33.5, 

p<0.05). The place of delivery remained significantly associated with MTCT of HIV as 

women who delivered at hon1e were eleven tin1es more likely to transmit the virus to their 

infants compared to "vomen who delivered in health care facilities (AOR 13.9 95°/o CI 6.0 

- 32.3 p<0.05). The imml1nological status of the mother as assessed by the CD4+ count

was the strongest predictor of MTCT of HIV as '\.V01nen who had a CD4+ count<350

were twenty times more likely to transmit the virus to their infants compared to women

who had a CD4- count>350 (AOR 18.6, 95% CI (10.7 - 32.3, p<0.05). 

7fi 
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Table 4-12 Logistic regression of maternal factors and MTCT of HIV, FCT - Abtija

Factor Cases Control Crude Odds ratio p- Adjusted Odds Ratio p-

(Confidence value (CJ) value 

Interval) 

Literacy 

Not literate 32 (31) 64 (21) 1.7(1.0-2.8) 0.040 0.8 (0.4- 1.7) 0.064 

Literate 70 (69) 236 (79) 1 I 

Marital status 

Married 87 (85) 286(95) 0.3 (0.1 -0.6) 0.00 I 0.2 (0.08 -0. 7) 0.010 

Single 15 ( 15) 14 (5) 1 I 

Use of ARV 

Did not use 68 (67) 88 (29) 4.8 (3.0 - 7.8) 0.000 9.7 (4.6 - 20.2) 0.000 

Used ARV 34 (33) 212(71) 1 l 

Place of 

delivery 
• 

Home 90 (88) 121 (40) 11.1 (5.8-21.l) 0.000 13.9 (6.0-32.3) 0.005 

PMTCT facility 12 (12) 179 (60) 1 l 

CD 4 count 

<350 75 (74) 39 (13) 18.6(10.7 32.3) 0.000 18.6 (9.0 -38.0) 0 000 

2'.:350 27 (26) 261 (87) 1 l 

-

7<J 
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Binary Logistic Regression Analysis of Factors Associated with MTCT of HIV 

After adjusting for confounding, marital status, use of ARV by 1nother, use of ARV by 

infant, breastfeeding, place of delivery and CD4+ count remained significantly associated 

with MTCT of HIV (Table 4.13). Marital status \vas significantly protective for infants as 

infants born to women who were n1arried \vere six times less likely to acquire the virus 

from their mothers when co1npared to infants who were born to u1unarried women at the 

index pregnancy (AOR 0.165, 95% CI 0.048 -0.567, p<0.05). The use of ARVs by the 

infants was sig11ifica11tly associated with MTCT of I-llV as i11fants who did not receive 

ARVs were five times more likely to test positive to 1 -IIV compared to I -IIV-exposed 

infants who received ARVs (AOR 5.278, 95% CI, 2.138-13.031, p<0.05). Infants who 

were ever breastfed were fourteen ti1nes n1ore likely to acquire the virus when con1pared 

to infants wl10 were never breastfed (AOR 14.456, 95% CI 3.857 -54.179, p<0.05). The 

use of AR Vs by motl1ers \Vas significantly associated with MTCT of 1 -llV as mothers who 

did not receive ARVs were fourteen times n1ore likely to transmit the virus Lo their 

infants when compared to n1others who used ARVs (AOR 14.123, 95% CI 5.955 -

33.495. p<0.05). Tl1e place of delivery retnained significantly associated "vith MTCT of 

HIV as ,vomen ,vho delivered at ho111e ,vere eleven times n1ore likely to transmit the virus 

to their infants con1pared to "' omen who delivered in health care facilities (AOR 4.82. 

950,0 CI 1.626 _ 14.284, p<0.05). The immunolog1cal status of the mother as assessed by 

the CD4- count ,vas the strongest predictor of MTCT of HIV as women who had a CD4+ 

count<350 \\'ere t\venty times more likely to transmit the virus to their infants compared 

h had a CD4+ count>350 (AOR 20.654, 95% CI 9.128-46.733, p<0.05). to ,vomen ,,.. o 
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Table 4. l 3 Logistic regression of factors associated with MTCT of HIV, FCT - Abuja

!<'actor Cases Control 

Literacy 

Not literate 

Literate 

Marital status 

Married 

Single 

Use of ARV 

Did not use 

Used ARV 

Infant ARV 

No 

Yes 

Infant feeding 

choice? 

32 (3 l) 64 (21) 

70 (69) 236 (79) 

87 (85) 286 (95)

15 (15) 14 (5)

68 (67) 88 (29)

34 (33) 212 (71) 

79 (77) 

23 (23) 

57 (19) 

243 (81) 

E, er breastfed 95 (93) 230 (77)

Never breastfed 7 (7) 

Place of 

70 (23) 

deliverv 

Home 90 (88) 121 (40)

PMTCT facility 12 ( 12) 179 (60)

CD 4 count 

<350 

>350

75(74) 39(13)

27 (26) 261 (87)

Crude Odds ratio p- Adjusted Odds Ratio p-

(Confidence value (Cl) value 

Interval) 

1.7(1.0-2.9) 

l 

0.3 (0.1 -0.6) 

I 

4.8 (3.0 - 7.8) 

l 

14.6 (8.5 - 25.3) 

1 

4.8 (2.0-11.5) 

1 

11.1(5.8 211) 

1 

18.6 ( I 0. 7 - 32.3)

I 

81 

0.040 

0.00 l 

0.001 

0.001 

0.001 

0 001 

0.00 I 

1.1 (0.5 - 2.5) 

I 

0.2 (0.04 - 0.6) 

I 

14.1 (6.0-33.5) 

l 

5.3 (2.1 - 13.0) 

l 

14.5 (3.8 -54.2) 

1 

4.8(1.6 14.3) 

I 

20.7(9.1 46.7) 

I 

0.786 

0.004 

0.00 I 

0.00 l 

0.001 

0.005 

0.00 I 
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4.0 Respondent's Characteristics 

A total of 10 part1c1pants were interviewed. The Mothers who were interviewed had a 

median age of 29 \vith ages ranging from 25 years to 36 years, 6 (60%) were residents of 

Kwali Area council and 4 (40%) resided in Gwagwalada at the time of the interview. 

80% of the interviewees were Christians and all \vere self-employed. 90% of the mothers 

could read and write and had children. Table 4. \4 den1onstrates the socio-demographic 

characteristics of respondents. 
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Table 4 14 Socio-demographic characteristics of in-depth interview participants, FCT -

Abuja (n= lO) 

-- ---------------- - - -

Characteristic 

Age of mother at last birthday 

25 30 

31 36 

�larital status 

Single 

\1amed 

Religion 

Islam 

Chnst1an 

Educational status 

Literate 

Non-literate 

Occupational status 

Employed 

Unemployed 

"umber of children ali,·e (if an)·)

0 

1- S

Husband's occupation 

Trader self-emplo)·ed 

Police officer 

Driver 

83 

FrequenC)' 

7 

3 

0 

10 

' -

8 

9 

l 

9 

l 

l 

9 

6 

I 

3 

--

Percentage 

70 

3 

0 

100 

20 

80 

90 

10 

90 

10 

I 

90 

- -

60�/o 

I 0
1
1/0 

30° 0 
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4.1 Awareness of Availability of PMTCT Services
This study examined participants' awareness, knowledge of MTCT of HIV and
availability of PMTCT services. The aware11ess of PMTCT services in health facilities
was known to all as interviewees demonstrated that they knew services was available.

"I l is always a11noi111ced on radio that pregnant 1-vo1nen s/1ould go to the hospital to get 

tested for HIV \vhen they are preg11ant" (3 I-year-old, trader, literate). 

"den1 talk an1 for l1ealth talk say e good ,nake \110111011 \Ve;1 get belle go hospital 1nalce de,n 

look after a,n... . . .  dem dey tes1 for HIV .for hospital, !he test na free" (29-_}lear-old, 

Trader, literate). 

They all believed that testing for HIV, regular ANC visits, use of ARVs, hospital delivery 

and avoidance of breastfeeding could prevent n1other to child trans1nission of HIV. 

"J,Jlhe,1 sl1e get belle, do as doctor talk . . . . . .  take her ,nedicine, born for hospital, the JJiki11 

fit 110 go get 1l1e disease" (28 ;1ear old, cleaner, literate). 

"The nz,rse said so, 1J1at if I take n1y ,nedicine eve1yday a11d ea/ 1111trilious .foods and give 

111_v c/Jild 0,11;• breast ,nilk for 6 ,11011/hs, 1nJ1 child ,von 't get the disease" (31-_vear-old. 

trader, literate). 

4.2 Barriers Limiting the use of P'\-1TCT Ser\rices 

h Others revealed possible reasons \vhy some failed to reveal their lnten 1e\\ s \\'It m 

d xtended families and practices that may ha\e promoted nonstatuses to partners an e. 

d 1• , in hospitals. All part1c1pants reported having experienced adherence and non- e J\.ery

. _ \vhilc accessing PMTCT services
unintended stigmatization
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Disclosure 

Non-disclosure t 0 partner was widely reported, reasons given for non-disclosure to
partner was the fear of abandorunent/ . 1 v10 ence

"(shakes her l1ead) wh ··· en nurse tell 1ne say I get HIV, she say make I tell ,n)' Oga ... ... 1
never tell an1 him fit purs ., (28 • i,e 1ne ... year old, cleaner, literate). 

" ... that 011e go  hard o, \Vetin J \va11 tell a,n?
hoi,se ... (29-year-old, Trader, literate).

Fear of accusation of infidelity 

... I never \-Vant ,nake de,n pursue ,ne for 

The fear of accusation of infidelity \vas also cited as a reason for non-disclosure to 

partner 

" ... \-Vl1ere I wan tell am sa;, e co,ne fro,n ? ... (26-;1ear-old, hairdresser, literate) 

One \V01nan did not want to disclose her HIV serostatus so as not to burden her partner 

with the knowledge that he might be carrying the virus 

" ... m;1 J1usba,1d does 110! }1ave the heart; the 11e1vs will kill hi,n before the virus does ... "

(31-vear-old, trader, literate)
-

Factors influencing adherence to ARVs

N dh t ARVS v.as reported by respondents \vho admitted they 1111ssed doses of
on-a erence o 

d Th reasons for not taking ARVs as prescribed \aned; forgetfulnc<;s,
their me 1cat1on. e 

• 
1 · h d·cations and a busy schedule were cited as reasons for not taking

failure to tra\'e \Vil me 1 

medications as prescribed.

1, lvnrk 11n gree ,ne elf> c111)1 other thin� ... " ( 2 9-rcf11·-ol,I,

..... / br,s;• tl1at period ... that c O}', 

trader, literate). 

' 
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"It happened that time I told you I travelled, I didn't travel with ,ny n1edici11e, I was athome for 2 weeks and didn't use it tlzroughout" (25-year-old, teacl1er, literate).

Factors influencing place of delivery

Home delivery was reported by respondents, tl1e reasons given varied and include 

hospital not open at night, motl1er-in-la\v (cultural) influence, belief in spiritual protection 

and perceived low risk to complications that 1nay arise during delivery 

" ... nobody is i11 the hospital at 11ight ... " (29-)iear-o/d, house,vife, literate). 

" ... n1y mother-in-la,v re_fused 111e co111ing to the hospital ... " (25-)1ear-old, teac/1er, 

literate). 

" ... 111adan1 nz,rse born 111), piki11 .for ,ne ... 110 she look after ,ne ,vhen I get belle ... " (28 

)'ear old, clea11er. literate). 

tlle,-e ivas no ,1eed to go to the hospital ... " (26-)1ear-old, " . . .  t/1ere ,1•as no proble111, 

/1airdresser, literate). 

. . 
. l .. (2S-year-old, salesgirl, literate) " ... God ,s 111 co11t1 o .. · 

Infant feeding option adopted 
. the respondents, all respondents reported having � d. g \l,'aS un1\'ersal amongBreast ee m 

. 
t me The reasons adduced for mixed feeding t ne point 1n 1 mixed-fed their infants a o 

\'aried. 

f husband Pressure rom 

h artncr \Vas reported to have played a role 1n . llIV serostatus to t c p 
The failure to disclose 

when household foods had been 1ntroduccd \ 
., fed after 6 months

. . . children been brcaSl 
., f the need t<J avoid mix-feccl1ng adn11n1stcrcd herl1al 

b nformcu <J 
father v.·ho had not ccn I 

preparations to the child.
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" ... my l1usband asked me why 1 d 'd , b l 11 r wa,11 to reastfeed his cl11ld . . .
sz,spect ... " (29-year old, trader, literate).

. . .  ,ny l1i1sba11d fit

" ... My husba,7d bought so,ne herbal medicines, J did11 't knolv l10,v to tell l1in1 1101 lo give

the medicine ... " (25-year-old, salesgirl, literate). 

Unintended pressure from extended family/friends 

For women who had disclosed to their partners the need to avoid disclosing their HIV 

serostatus to extended fan1ily or friends pron1oted 111ix-feeding. The unavailability of a 

child's preferred 1neal was also reported to l1ave influenced the molher's decision to 111ix

feed in unfamiliar settings. 

" . .. 111y cl1ild dey cry, J 110 \va11 n1ake people start to cle)1 ask ,ne question, I give a,n sn1all 

breast ... " (28-year-old, clea11er, literate). 

"I traveled to tJ1e village ... n1)' cl1ild did 1101 like the food and \Vas c,ying, I had to 

breastfeed ... "(25-J,ear-old, teacl1er, literate). 

d k 1 · 1 stop to dev breastfeed, people go de)1 ask 1ne H•h_v I stop " . . .  e get as e e;.• n1a e JltS .., · 

quick qi,ick ... ,, (25-year-old, salesgirl, literate). 

Pressure from mother-in-law 

Th 's mother-1n-la\V \vas rep 
e ,i..•oman 

orted to have influenced mix-feeding, this was 

brou ht about bv non-disclosure to the mother-1n-la\v.
g , 

d id sard J 'ihould breastfeed he, child, I co11/d11 't 'iOV
. 1 va'i aro1111 a, · 

,, .,n1 morl1er-111- a,i• ' 
-

no., (25-J·ear-old. 'ialesgirl, literate).

" ... before I conie 

house,vife. literate). 

lion give <1n1 <1kt111111 .•• •• ( �9-)'<!(11·-01'I, 
back. rtl)' ,11r,tl1er-111-lt1,v

fi7 
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Mix-feeding as a result of ill-health 

For one participant who had disclosed, not been able to exclusively breastfeed was 

attributed to feeling unwell and not been around when t\1e child was 1n1xed fed 

" ... ! was riot well a,1d \.Vas adn1itted in hospital ... " (36-year-old, civil servant, literate). 

All 
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CHAPTER FIVE
DISCUSSION, CONCLUSION AND RECOMMENDATION

5.1 Discussion

This study determined the 1 f preva ence o MTCT of HIV amongst infanls of attendees of
PMTCT clinics in the Fede l c · 1 T 

. ra ap1ta err1tory - Abuja. Specifically, sociodemographic
characteristics and risk f: t 

· . ac ors associated with MTCT of 1-IIV were explored using
qualitative and quantitative 1nethods for data collection. The prevalence of MTCT of HIV

was esti111ated at 8.7%. The variables significantly associated with MTCT of 1-IIV include 

the use of ARVs by motl1ers and infants. rnarital status, breastfeeding, place of delivery 

and the CD4+ cot1nt. 

5.1.1 Prevalence of MTCT of HIV 

Tl1e prevalence of HIV infection among HIV-exposed infants in this study was 8. 7%,

\Vhich is lower than the spectrum modeled National MTCT of HIV rate of 30% (Sagay,

2013). This prevalence was facility based and n1ay explain the difference observed with 

the spectrum modeled rate. It is also lo\ver than 33.7% observed from a previous study 

carried out in the University of Abuja teaching hospital (Okechuk\vu and Abdt1lrahaman, 

2008). It is comparable to 9.1 % obtained from a retrospective study conducted at the 

National hospital Abuja (lregbu et. al., 2014) that is within the sa1ne geographic area as

the Cniversit)' of Abuja teaching hospital study and higher than I% observed in a

t. tudy conducted 1n Enugu (lloh et al., 20 l 5) A d1 fference in studyprospec 1,·e s 

I · be responsible for the differences observed as the University of Abujapopu atton ma) 

fi l enter v. ithin the FCT and also receives patients fron1 neighboringserves as a re erra c 

. d . d a time period similar to that of the National hospital study andstates. This stu y CO\ ere 

. . h N'gerian PMTCT protocol \v1th1n this period may account for the
1mpro\·1ng trends 1n t e 1 

. • • 
1 

, 5 the University of Abuja \Vas conducted 111 a different t1nic
var1at1on 10 preva cncc s a 

. 
fi PM1 c·r protocol \Vas in place. \Vhilc lo\vcr than the n1ndclccl

period \•,:hen a d1f ercnt • 

. 
, t be an accurate rcprcscntatton of the true prevalence as it \\ ns

rate, the estimate n1a) n<> 

8'1 
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based on some results that ld b . cou not e determmed to be the fi11al testing carried out at 18months or after the cessation of breastfe ct· e mg. 

5.1.2 Identify biological facto . d . rs associate ,v1th HIV infection among J-IJV-exposed
infants of attendees of PMTCT clinics in FCT _ Abuja

The use of HAART by motl1ers was significantly associated as those \vho did not use 

ARVs were 14 times more likely to transmit HIV to their children than those who did, a 

finding observed in several studies such as the revie\.V of program data and cohort studies 

in Zambia that concluded tl1at the use of ARV in pregnancy significantly reduced the risl< 

of MTCT of HIV (Gartland et. al., 2013; Torpey et. al., 20 I 0). Burusie (20 l 5) in a case

control study further stratified the use of l-IAART by duration of use and found that the 

risk of MTCT of HIV decreased with a longer duration of use. I-Io ff man (20 l 0) observed 

that no MTCT of I-IIV occurred \vhen the 1nother took 1--IAART for at least 32 weeks 

during pregnancy and tl1e risk of transmission was duration dependent v.rith longer 

durations associated \vith a decreased risk of MTCT of HIV, every additional week of 

therapy reduced the risk of trans1nission by 7%. This finding contrasted with that of the 

European Collaborative study where l-lAART use failed to reach significance. The likely 

explanation for the difference between the European study and this study could be due to 

the small number of infections in infants as this study was conducted i11 the HAAR T era 

when nearly 50% of women in the study where already on HAART prior to becon1ing 

pregnant (Thorne et. al , 2005). 

. 
d b , d the CD4 count of the mother to be a predictor of MTCT of HIV asThis stu 1 o sen:e 

, d CD4- count lesc; than 350 cells1n1m3 \Vere 20 times more likely tomother s \\'ho ha a 

. h . h Id en a possible explanation for this observation could be relatedtransmit HIV to t eir c 1 r 

CD4 nt correlates \Vith the clinical stage of the disca"e and theto the fact that the cou 

the higher the probability of the vin1s been tran..,n11ttcd.
more ad..,•anccd the disease

. . .. 
b used as an indicator to asses,;; clig1b1ltty for ant1rctro\'1ral

Maternal CD4- count has ccn

. . . . 

· fi l'M·rc--r 'fhis <>h'icrvat1011 IS 111 cl1sagrccn1cnt \\'Ith thl'
treatment and pr<>phylaxis or 1 

d t d 1n !\il11hirna health centre. 1{,vanda that ,,hscf\l'd thnt
prospective cohort study con uc c 

')0 
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the CD4+ count was not ct· a pre ictor of MTCT of HIV [AOR 3.82 (95°/o CI 0.92 - 15.94)](Bucagu et. al., 2013) The d"ffi . · 1 erence 1n study findings is unclear but one cohort sn1dyreported inconsistent virolo · d . . gic an rrnmunolog1c responses in individuals on ARV asraised CD4+ counts had b b . . . een o served 1n 1nd1viduals with a high viral load and
conversely CD4+ cou t f; ·1 d 

. . . . . ' n s ai e to rise 1n 1nd1v1duals with undetectable plasn1a 1-lIV RNA
(Burusie and Deyessa, 2015).

This study found tl1e ad111inistration of ARV to the infant to be a predictor of MTCT of 

HIV as infants who did not receive ARVs \vhere 5.3 (95% Cl 2.1 - 13.0) tin1es more 

likely to becon1e infected with HIV, this is si1nilar to the findings of a case-control study 

conducted in Western-Kenya \Vhere infants \vho did not receive ARV were 3.92 (95% Cl 

1.13 - 13 .59) times more likely to acquire 1-IIV fro1n their 1nothers (Onono et. al., 20 I 5). 

Koye and Zeleke (2013) made a comparable observation \vhere they observed that l-IIV

exposed infants who did not receive ARV prophylaxis \Vere 13 (95% CI 6.86 - 24.6) 

times more likely to acquire HIV infection from their mothers when compared to HIV

exposed infants who received ARV prophylaxis. A likely explanation for this may be 

consequent t1pon the fact that post-exposure prophylaxis has been sho\vn to be effective 

1n non-infant populations and its effectiveness bas also been den1onstrated in the newborn 

especially \vhen commenced ""'ithin the 1st twenty-four hours of Ii fe. This benefit has 

been obsen,ed e\ en 1n situations \vhere the mother did not receive ante or intra partu1n 

ARV intervention (Anab\vani et. al.. 20 l 0, 2010). 

Th. d b d that breastfeed1no \vac; significantly associated \Vith increased tvlTCT1s stu y o sen e o 

b tfi d l·n"'ants were 15 (95°/o CI 3 857 54.179) times 111ore likely to of HI\' as e\'er reas e 1, -

d ed to those \Vho \i,.ere never breastfed. This association has been become 1nfecte compar 

. 1 ct· I reg bu et. al. (2014) observed a prevalence of 3.6°/o and 9 .1 �-0obsen·ed 1n severa stu ics.

d y.ere ever breastfed respectively (Fisher's cxact=0.016). ln in inf ants \vho had never an 

2) f a descriptive observational study reported a protective cfTcct
Zambia, Torpey (20 l rom 

. d 1v1 rc·r c>f If IV as children v:ho had never been breast led had a
bet,vecn breastfeeding an 1 

. . k f acquiring I If V frorn their 1nothcrs co111pnrcd lo thosl' ,, h1,

73% reduction 1n the ns 0 

[ (Jll C) 27 (95%CI O.l'J 0.-40)1 lh1c; s111dy ol1scr.·cd thrn11!'h
had ever been breastfed A 
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interviews with mothers of HIV ..
-pos1t1ve that all mix-fed their infants at a point in time,the commonest reason proffi d ti h

. ere or t 1s was non-disclosure. A nu111ber of studies havedetermined that mixed feeding carries the higl,est risk of MTCT of HIV. Iloh et. al.
(2015) in a prospective cohort tud · E . . . s Y 1n nugu observed that HIV-pos1t1ve infants were
found only among those \Vh · c: o were 1n1x-ted when compared to those who \Vere either
exclusively breastfed or practiced replacement feeding (p<0.001). Anoje et. al. (2012)
observed that the MTCT of HIV rates for infants who had been 1nix-fed was significantly
higher when compared to exclt1sively breastfed or formula fed infants, the age-specific
MTCT of HIV rates for infants wl10 \vere fon11ula fed changed little over time \vhen
compared to infants who had been exclusively breastfed or 1nixcd fed. Interestingly,
Anigilaje et. al. (2015) observed tl1at though replacement feeding \Vas significantly
protective of MTCT of HIV [AOR 0.382 (95% CI 0.175 - 0.832)] \vhen con,pared to
babies who were exclusively breastfed, cumulative transn1ission rates of MTCT of HIV at
3

rd and l 8
th months ,vere 0.2% and 4.3°-·o respectively in the group who were formula-fed,

concluding that though 111others \Vere provided ,vith clean water and infant fonnula, they

still breastfed their infants effectively mix-feeding their infants. The replacement of 

breastmilk with infant formula eliminates breastfeeding associated HIV transmission, 

nonetheless studies have reported an increased 1norbidity and mortality in formula-fed 

infants,. Tl,is increased morbidity and mortality ,vas seen in settings where replace1nent 

feeding ,vas not acceptable. feasible. affordable, sustainable and safe (Horvath et. al., 

20 I 0) Pre, alence of exclusive and prolonged breastfeeding could not be determined in

th d h [:actors reported to increase the risk of MTCT of HIV.1s stu y; t ese are 

f h ther at presentation was not s1gn1 ficantly associated "" ith MTCTThe PCV level o t e mo 

. . . t ,vith a prospective cohort study conducted 1n Muhin,a health 
of Hl\'. This 1s 1n agreemen 

I b. level \vas not a predictor of MTCT of HIV [AOR 1 73
centre \\'here the hemog O in 

] (8 u ct al 20 I 3) and a retrospective study conducted ,n
(95c CI 0.65 - 4.62) ucag . .. 

. . . ·h h mothers PC \t level was seen to be 1ns1gn1ficantly
Benuc state. Nigeria \", ere t e 

. of IIIV (Anigilajc ct. al., 2015). It IS 111 contrast to I\ study
associated ,.,·1th C\-1 re T

. . . . 
Untrlcs ·isscss1ng n11tr1l1on:il 1ncl1cators ns.,nc1:ttl'd ,, 1th

. · 3 A fric·1n cc, • 
conducted in 4 sites in ' 

. . � 
, • ia 10 be a predictor of iv1 I ( 1 111 111 \' ( Sn111 nhh � 1t•h111 l'I

MTCf of J II\' that found anacrn 
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al., 2009) and another stud b N . Y Y aruche et. al., (2008) in southern Mozambique where it\Vas observed that women with . anaemia at the time of delivery \Vere found to be 4 timesmore likely to transmit the v· h . . trus to t e1r infants when compared to women \Vho vvere notanemic at delivery (P=O 018) Th · · e reason for the difference in findings is unclear.

S.l.3 Identify socioeconomic factors associated ,vith HIV infection
exposed infants of attendees of Pl\!ITCT clinics in FCT - Abuja

among HIV-

The place where the delivery of the baby \Vas conducted had a signi (icant association 

with MTCT of 1-IIV, as babies delivered at hon1e vvhere 4.8 ti,nes more likely to become

infected compared to those born in health facilities. A case-control study in Western 

Kenya made a sin1ilar observation as infants delivered at hon1e were 2.42 (95% CI 1.0 I -

5.80) tin1es n1ore likely to acqt1ire the vin1s fron1 their mothers (Onono et. al., 2015). This

is also in agreement with an institution based retrospective follow up stl1dy conducted in 

Gondar University referral hospital PMTCT clinic \vhere infants delivered at home were 

2.82 (95% CI 1.2 - 6.64)] tin1es more likely to acquire the virus from their mothers 

compared to those delivered in facilities (Koye and Zeleke, 2013). Home deliveries in 

rural settings are conducted by traditional birth attendants who are largely unskilled in 

infection prevention and control practices and may explain the possible association seen 

Bucagu et. al. (2013) reported a dissimilar finding as he found ho1ne delivery not to be 

associated \\'ith VITCT of HIV [OR 2.21 (95°/4 CI 0.33 - 14.88)]. A possible explanation 

could be the lo,v number of home deliveries recorded in this study, as only 20 (2.9%) of 

1
. d t home Interviews with mothers of HIV-positive children revealedthe cohort de 1vere a 
.
1
. . t pening at night mother-in-la\v (cultl1ral) influence, belief inthat health fac1 1t1es no o 
. d ceived lo\v risk to complications that n1ay arise during sptntual protection an per 

h . fluenced the choice of place of delivery.
delivery v-:ere factors t at in 

. to be significantly assoc1atccl \Vith MTC'T or 111\ as
This study found rr1ar1tal status

o • • 

. • IIV- ositivc \Vorncn had an 801/o (p<0.05) reduction 1n the risk
children borne to 1narricd 1 p 

d I 'ldrcn bcJrn t<> r11othcrs \Vho \vcrc not n1arr1cd 111 the
of acquiring f-J I\' cor11parc to c 11 

• •1 , rccincnt t1> th:11 observed 1n a prnspcct,vc l ohorl sludv. fin<lino 1n ut'>ag 
index pregnancy. a I o 
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in Rwanda [OR 1.55 ( 95% CI 0 
. .49 - 4.90)] (Bucagu et. al., 2013). Anigilaje et. al.,(2015) 1n a retrospective stud . Y conducted 1n Makurdi, Benue state Nigeria did notobserve any significant a · . ssociation between the marital status and MTCT of HIV

(P=0.796). Sociocultural charact · . f enst1cs o the co1rununities may l1ave played a role in the
dissimilar findings observed fr h . om t ese studies as studies have observed that in Nigeria,
unmarried status carried a higl1er risk of undisclosed HIV status that as a n1ediator was
associatedwith a higher risk ofMTCT(Nat1·0 alP It· c · · 2013)n opu a 10n on11n1ss1on, 

This study found maternal age at delivery not to be a predictor of MTCT of IlIV. This 

finding is similar to that observed by Sagay et. al., (2015) in a retrospective observational 

study of HIV-infected won1en in Jos, Nigeria in \Vhich no significant association bet\.veen 

maternal age and MTCT of HIV \Vas observed (P=0.23), Burusie and Deyessa (2015) 

made a similar observation in a case-control study conducted in Ethiopia in which no 

statistically significant association \Vas fot1nd bet"veen maternal age and MTCT of HIV 

[OR 1.22 (95%CI 0.76-1.97)]. Bucagu et. al., (2013) from a prospective cohort stt.1dy 

conducted at Muhi1na health centre in Kigali, R\vanda made a si111ilar observation to that 

seen in this study in \.vhich no statistically significant association \.Vas seen between 

maternal age and MTCT of HIV [OR 1.43 (95% CI 0.53 - 3.89)). A possible explanation 

may be that in this settings, maternal age does not confer independence as decisions 

including health related ones are usually taken by the man. A descriptive observational 

· z b. rt d a dissimilar observation as women who were less than 30 yearsstudy 1n am 1a repo e 

35 (950/ CI l 15 _ 1.58) times more likely to transmit the virus to theirof age were 1. /o · 

. . . d h t the age of the mother in this setting influenced adherence to
rnfants. 1t 1s believe t a 

· h lain the assoc1at1on observed in the study (Torpey et. al.,
AR\' regimen and mig t exp 

2012). 

v:as not significantly associated with MT( T of lIIV. a 
The maternal employment status

. 
d b retrospective cohort study 1n Bra;:il (Lcn1os ct. al..

finding similar that to reporte y a
. . 

qucnt upon the ohscrval1on that the \von1an s 
. finding n1ay be consc 

2013). This 
. . 11·m·il irrespective ,,r c111pl(ly111cn1 status in son,�. . aking 1s rn1r • 

'b . 
to d··CJSIC)O ,n . contn ut1on ... 

settings. 
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Maternal literacy at index pregnancy was t . 
. 

HIV, this finding · · .1 

no Sigruficantly associated with MTCT of
ts s1m1 ar to those observed i . . . 

Nigeria and South Afi . 
n studies conducted in program settings in 

nca (Bucagu et al 2013. . 

2015) Th
. 

ti d. 

. ., , Coovad1a et. al., 2007; Sagay et. al., 
. is in tng may follow fron1 the . 

th ct· 
. . 

different communication n1ethods employed in
e 1ssem1nat1on of health related messages.

Maternal parity at index pre a . 
. . . gn ncy was not s1g1111icantly associated with MTCT of HIV

a finding similar to that obt · d fr ame om reports of a retrospective study in Uganda (Ahoua 

et. al., 201 O· Hoffman et al 2010) 8 ' · ·, . ucagu et. al., (2013) 1n a prospective study 

conducted in Mul1ima health centre R\.vanda, also observed that parity was not

significantly associated \.vith MTCT of lllV [OR 2.33 (95°/o Cl 0.84 - 6.41)]. Maternal 

parity 

The sex of the infant was not significa11tly associated \vith MTCT of HIV in this study, a 

finding similar to tl1at observed by Koye and Zeleke (2013) in an institution based

retrospective follow-up study conducted in Ethiopia where the sex of the infant was not

significantly associated \Vitl1 MTCT of HIV [0.97 (95% Cl 0.54 - 1.73)]. This was also

observed by Sagay et. al., (2015) in a study conducted in Jos, Nigeria \vhere the sex of the

infant was not significantly associated \Vith MTCT of HIV [0.98 (95%Cl 0.19 - 4.89)].

AnoJe et. al. (2012) reported a similar observation from a retrospective study conducted

in South-south Nigeria where no significant association bet\veen the sex of the infant and

the nsk of MTCT of HIV [OR 1.36 (95% CI 95°/o CI O 88 - 2.12)].

As \\'e used secondary data from PVlTCT clinics, it was difficult to control for

. . . . · values Maternal l-IIV-1 viral load and duration of disease,

1ncons1stenc1es and m1ss1ng · · 

. f of membranes, instrumental delivery, postpartun, n,atemal

duration and means o rupture

If rv status and household n1onthly incon,e \,·ere not

ART adherence. partner

d l<l not be taken into account The inrant feeding opti0n

systematically recorded an cou . . 

h f)'-'\/J>Cll fonn (1\ppcnd1x 1.3) recorded ir children '"L'IC

\Vas incornplctclv defined; 1 c 
., 

, the role 111jxc<l fccdrng played cnuld not he an,,lyscd 1111,

ever or never breastfed onl) • 
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study did not aim to differentiat h . 
· e w en MTCT occurred i.e. pre-partum, intra-partum orpost-partum penod. The fact that all . potential factors were not included and assessed 111ayaffect generalization of predicto . . rs in this study. Despite these liinitations to the best ofour knowledge, this study presented . prunary results of PMTCT interventions in theFederal Capital Territory, Abuja.

5.2 Conclusion

In-depth interviews with l -IIV-positive mothers ,vhose children tested positive to I-lIV 

were conducted using a se1ni-structured interview guide. The findings show that the 

execution of a PMTCT progran1 in a Primary Health Care setting is practicable with a

notable decrease in the prevalence of MTCT of HIV transmission. The findings tell of 

various hurdles to the application of PMTCT i11terventions such as exclusive 

breastfeeding tl1at may affect the prevalence of MTCT of HIV among 1-IIV-positive 

infants. Socio-environmental factors within ,vhich HIV-positive mothers try to use 

PMTCT interventions witl1out success have been highlighted. Commonly reported factors 

that made exclusive breastfeeding i1npracticable were pressure from male partner, 

mother-in-la\v and other members of the extended fan1ily that ,vas consequent upon non

disclosure of HIV serostatus. Health facilities not accessible at night due to non

availability of health staff wa<; also reported as influenci11g the place of delivery, other 

"' h d t d the choice of place of delivery were cult1.1ral practices, mother-in-1actors t at e ermine 

· f · h ematural law influence, and belie 1n t e sup ·

11. ATCT f HIV 1n the FCT-Abuja among those who participated 1n theThe pre,•alence of v1 ° 

8 701c MTCT of HIV \vas associated \Vtth a nurnber of possibly P'v1TCT programme was · 0• l 

d h findings of this study can be used to improve PMTCT
modifiable risk factors. an t us 

. . 
T d ·milar settings. In 402 mother - infant pairs studied 1n

service deli,•ery in the FC an si -
. . . Ab · the predictors of mother - to child transn11ss1on of

the Fedcra Capital Territory, uJa, 
. . 

h c delivery and un1narr1cd stalus. C£)4+ count less than
J-IIV included breastfeeding. om 

b rn<)thcr or/and infnnt fhc use of /\[{Vs \Vas shn,,·n to
350/mm3 and non-use of Af{ V y 

. . f I II v ,n a pr,,grarn �c111ng. nnncthclcs<; non-chl·n,c,-
reduce vertical tran:;rnission iJ 
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prophylact1c factors such as b tc d. . . reas tee 1ng and home dehvenes had a noteworthy effecton poStnatal HIV transmission. Addressing the cultural barriers and social constraints touptake of PMTCT interventions such as skilled delivery and exclusive breastfeedi ng
should be a priority.

5.3 Recommendations

The recotrunendations made based on the findi11gs of this study are as follows
1. Government should provide personnel to increase the uptake of PMTCT services

especially skilled delivery by pregnant I-IIV-positive \VOmen

2. Government should conduct l1ealth-workers' sensitization to impress upon them

the need to involve the 111ale partners of 1-IIV-positive \vomen in counselling and

testing, which would help address the issue of non-disclosure

3. The health authorities should increase the use of 1nobile testing services to

provide more won1en the opportunity of learni11g their status and consequently

placed on ARVs
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APPENDIX 1 

Data collection instrument (Proforma) 

QUESTION Fill or check as appropriate 
Facility Name 
Age of the respondent at last birthday (years) 
w1ar1ta\ status Single 

Cohab1t1ng 
\ t-vtarr1ed 
I Separated 01\ orced 
l LnknO\\n

Religion lslan1 
I Catholic .... 

Prote-;tant 
I Others (Specify)

l.Jnkno\vn 
Educational status 1 Literate 

I '\Jon-literate 
\ UnknO\\'n 

Employed Occupational status Unemployed 
Unkno,\n 

\ Number of children a}i\'C (if any)
i\Jlalc 

Sex of Infant r-·c,nale
--+UnknO\\'n

-1 . ft st (1n v.ccks) 
Age of Infant at t1n1c o c 
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APPENDIX 1

QUESTION 

Clinical stage of disease 

Hb/PCV level at booking (if available) 

CD4+ count 

VDRL status 

Infant feeding cl1oice 

Did clie11t use ART 

. 

Ho\v many weeks did client use ART (in \.veeks) 

Regimen used? 

Did infant receive ART? 

ARV used? 
· onducted?Where \Vas delivery c 

Mode of deliver)'

E .. otomv/vag1nal cuts?
�PIS) ., 

Fill or check as appropriate 

Stage I 

Stage II 

Stage Ill 

Stage IV 

Negative 

Positive 

Unknown 

Ever breastfed 

Never breastfed 

Yes 

No 

Unkno�,n 

Yes 

No 

Unkno\.vn 

Vaginal delivery 

Caesarean section 

Yes 

I No

I u n k 110\vn

f 

I 
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APPENDIX 2

My name is -------------------· I am working temporarily
as a research assistant for a researcher, Dr. Uzoma Ogbonna. He is a Postgraduate student
of the Departirient of Epidemiology and Medical Statistics of the University of Ibadan,
Nigeria who is conducting a study among pregnant wo1nen.
The objectives of the study are to determine the prevalence of HIV infection, detern1ine
the association between socioecono1nic factors and health facility factors and HIV

infection among HIV-exposed infants of attendees of PMTCT clinics in FCT-Abuja and

assess the knowledge, attitude and practices of I-IIV infected women attending PMTCT

clinics in FCT-Abuja from January 2015 to April 2016 

A number of people \viii be intervie\ved as a part of this study in selected health centers 

in FCT - Abuja, Nigeria. You as an attendee of the PMTCT clinic will be asked 

questions regarding the services offered to you and interventions used during this 

pregnancy. 

Your signature on this form \viii confirm your consent for participation. You are free to 

withdra\v from the intervie\v at any time. Your answers to these questions cannot be

traced to you because you will be assigned a unique nu1nber.

Insights from this study \vill be valuable in improving the interventions provided by the
'-' 

PMTCT program. 

Apart from the time spent to answer questions, there is no risk involved in participating in

this assessment. 

Thanks for your time.

------------
-------

Date 
Signature 
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Option A 

Option B 

Option B+ 

APPENDIX 4

Treatment 

(for CD4 count < 350 
cells/mm3) 

Triple AA.Vs starting as soon as 
diagnosed, continued for Ille 

Triple AR.Vs starting as soon as 
diagnosed, continued for Ille 

T nple AR.Vs starting as soon as 
diagnosed, continued for Ide

• I I t l

Prophylaxis

(for CD4 count> 350
cells/mm3)

Anleperlum· Air starting as 
early as 14 weeks gestalion 

lntrapartum. at onset of labour, 
s!ngle-<!ose NVP and first dose 
ol Air/JTC 

Postpartum dally AirfJTC 
through 7 days postpartum 

Triple AR.Vs starting as early as 
14 weeks gestation and 
con!Jnued lntrapartum end 

through ch11dbirth If not 

bmaslfeeding or unt,7 1 week 

after cessation of al/ 
bmaslfeeding 

Tnple AR.Vs starting as soon as 
diagnosed, conrmued for life 

Infant receives 

Daily NVP from birth un�I 1 
week after cessaUon of all 
breastfeeding, or, If not 
breastfeeding or II mother Is 
on lroatmenl. through age 4-6 
weeks 

Dally NVP or Air from birth 
through age 4-6 weeks

regardless of Infant feeding 
method 

Dally NVP or Air from birth
through age 4-6 weel<s

regardless ol infant feeding 
method 
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APPENDIX s

,. 

Conduct diagnostic viral test• 

y T 

Viral test available Viral test not available 

Positive 

y 

Infant or child ts 
likely infected 

w 

<24 months: 11nmedlately 
start ART' 

And repeat viral test to 
confirm infection 

,. 

'f 

Neg,JliVf" 

T 

Never breDstfed 

' 

Infant or child 
1s un1nfec.ted 

Ever breastfed or currently 
breastfeeding 

T 

Infant or child rcm.iins at 
risk of acquiring HIV 

Infection until complete 
cessation of breastfeeding 

,. 

,. 

y 

Regular ilnd 
periodic clinical 

mon1tonng 

Infant or chlld develops slgns or 
sympto1ns suggesting HIV 

lnfanr remains well and reaches 9 months of age 

T 

,. Conduct HIV .:intibody test at 

Viral test not available 
... ;ipproxlm.itely 9 1nonths of age 

'T 
' 

,. 

Viral test available 

,. ,. 

- Pos, r,v,• Nf'(l,HIVP 

f 

fJegat,ve Positive 

'f 

Virul test not availi!ble· 
assume infected 1f sick: 

assume un,nhicted 11 well 
Infant or child is HIV infected 

w•II 

• f;..f.._:f� AftT f A , ., 

.,.� • , of .c ./ ,� 

,. y 

Start ART• and rr.peat 
viral test to confirm ,nfect1on 

s,c\t: 
,. 

HIV unl1kply unlPSS still 
breastfeeding' 

'T -- ,. 

Repeat antibody test at 18 months of agr and/or 
� 6 weeks after cessation of breastfeeding 

,.. 4 b ,,.,. � �1 •hr' rst r,0-.,n.11 1 Vt\ t (v, .JI y 4-6 wf'�.,\

� .r, At rh,. 1 ,,,.,,. 1 mr rr•e\1 t'l r nf ,.., fr tlo

,. ,, , .,, I ,, J .,, b•.-.,,,,.f' � "? rn,,· :,,J,,

•
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APPENDIX 15

FEDERAL CA·P--ITAL TERRITORYfle(ift/i Pc -,., ... ,·/1 E1/1ic5 Cu111111it1ee
Research Unit. Room 10 Block A Annex. HHSS FCTA Sccrel.lraat,

So. 1 K•p1U1 StroetAroa 11. Ga�I Abu;a. N1gen•

t4 gcn:i ticld (:, dclT' o o�v e. tullorcitor,. r:o SO ti� e Scllo1sr �lr., .. 1, 
A\o� oro O,stnct, Abuj.i 

i:-.111110:, 

Not,c(' of Rcsc:1rsh Ap_prov31 
Protocol Approval Number: FHR(C/2016/0l/28/25-04-16 

Tha� is to cert,� :"1.it :he FCT HPallt .... pare:. Etl:-tlcs Com-:-ttcc (tCT HR:C) h�s �pp·o.-cd the rcsc.1,ch tlt'�Cr to:d 1n 
thP �bovP �1 .. 1cd protocol 

Effectrve O;ite: 

Elcplration D.1te: 
•

• 

25/04/2016
24/04/2017

NOtP that no <1ct,1ntv rc�:cd co ;h 1 cicarcl'I na·f t:c conduc�cd o�,s de o! t:iY.s. .. date� Ont, :re �CT HRE( 
Thev r;· -�t CJfl) fCT appro1.cd 1r::ormPO con�ent forms m:iv cc uscc v.t,l',., vr1:t�.., nfo·�ed consc�; 1s 1<:uu •.-d 

HREC assisncd pro:occl .. ;:i;irov.-1 :-,umeer Jr,d d.1�llO" of .io::rova o! the \tuc, 

t,hc ti;,: on;,I Code of Health Rese,.rc� et� ..s requires .ou to :omp� •N1tll all lnst,tut or.al ei. dl'I ""'· ·, .. , .-r-d
re�lat.ons, �nd w.:h the tenets of :he code i �1: �CT HR'EC ft'SC"cs th•: rl:,llt to cond;icl co!"."IPll�ncc" s t ·o oi;r

,c�c::irch $1tc v. :I-out prior not1fiut,on 

Modific.itions: Si.:!lll'Q:.Jent cha:-:zes i,rc r.::: :ie·m :tee In :h,s ,.,se••ch v, :n::u: p-o, .::i:iro�J by th" FCT "iFEC

Problems: ;. ;idvP1'SP PVf'nt!I o· u:-e•::iectcd s :le cf'cc:.s a�s1·i; ''Om tt.1� or.:i)ca m1.rst be rcport<•G proMPt v to FC"i 

H;-EC 

I -h �=o'" Is v'hd .in•, the c•:i •.1' o� ea:e t' vt,u arc co�tlru "i! yg..,r :>ro,Pcl l:'!'YC,,d 1�c c,pir�oor,RenRW» : , 1s a�,.- ... u • 

� ,0 su'-m • you• ln'\.,1.:,l , .. port :o FCT u:i£c ear y, and '"0.Jl!St 1o• rc:"Cl • .l of \'O .. ' o1r.;,•o.� to a· • .; o
c::ate, e".veZ".--0' ,. .,J • -

c!,s·.1;,: on o' yo'J' p•o,cc:

d ··t ,., ... o• tt.e p•o:-cct a copy ol t"'" ft-,., r�por: o' the rcic.:irch shou d ti• foM·� ded to rCT
C.losurc of S:u y. " _., .. " "' ' ' 

HREC for r�cord i:v po� """ lo er..3b p � c DI" :lie :::ro,l'Cl 

--:::. t-

;' 

Oc�mOl"d Em•('eO!'l(CCk,.c 

f'o• Sccrc�"I =CT HREC 
Ai;r 25, 201G 
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