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DEFINITION OF TERMS 

 

Incident HIV: The number of new HIV infections in a population during 

a certain time period 

HIV Seroconversion: A period of time during which HIV develop and become 

detectable in a blood sample                           

Sero status: The state of either having or not having detectable 

antibodies against a specific antigen as measured by a 

blood test. 

Vertical transmission:       Passage of a disease causing agent from mother to baby                                                                                  

         during the period immediately before or after birth 

 

Maternal Peripartum:     The last month of gestation or the first few months after  

        delivery with reference to the mother 

 

Acute infection:          Infection characterized by rapid onset of the disease, a  

relatively brief period of symptoms and resolution within            

days. True for   infection such as malaria 

 

Chronic infection:            Infection of long duration characterized by lesser degree   

of inflammation and reduced immune response. 

Puerperium: The period of about six weeks after child birth during 

which the mother’s reproductive organs return to their 

original non pregnant condition 

CD4 count: A lab test that measures the number of CD4 T 

lymphocytes (CD4 cells) in a sample of blood 
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ABSTRACT 

 
 

HIV/AIDS remains a major challenge particularly among women of child bearing 

age. Globally, there are about 36.6 million people living with HIV infection and 

about 70 % (25 million) of these live in sub-Saharan Africa.  HIV burden needs 

greater attention in the planning of EMTCT programmes. This study aimed at 

determining the possible risks and the prevalence of HIV seroconversion in pregnant 

women of Southern province in Zambia from 2012 to 2016. Also to assess adherence 

to the recommended number of HIV tests. It was imperative to undertake this study 

as the results would provide important insights to policy makers and for other 

important decisions in an effort to reduce HIV seroconversion in pregnant women.  

This was a retrospective cohort study design. Data was obtained from the Smart Care 

data base in the department of Information Technology at Ministry of Health 

Headquarters in Lusaka.  Cross tabulations were used to determine associations and 

logistic regression analysis was used to determine the best predictors at p-value less 

than 0.05 and 95% confidence interval. Chi square for trends was used to assess the 

trend of HIV seroconversion prevalence.  Complete case analysis was used to take 

care of missing data.  Data was missing completely at random and the missing values 

were distributed across all variables thus this was the suitable method. 

From the study population (n=3,489), 242 seroconverted, giving an overall 

prevalence of 6.9%.  The p-value (0.035) for trend analysis was statistically 

significant. There was no evidence of association for marital status and partner HIV 

test. Those with primary education had 91% reduced risk (p-value 0.02, CI 0.01-

0.68) and those with secondary education had 85% reduced risk of seroconverting (p-

value 0.05, CI 0.02-1.01). These were statistically significant at multivariable 

analysis.  148 (6.3%) of those married seroconverted. Majority (86.2%) of the study 

participants had two HIV tests. The trend for HIV seroconversion in pregnant women 

of Southern province was downwards from 2015 to 2016.  Primary and secondary 

education levels were independently significant factors associated with HIV 

seroconversion.  Adherence to the recommended number of HIV tests was poor as 

majority of participants only had two tests. 

Key terms: HIV Seroconversion, Elimination of Mother to Child Transmission 

(EMTCT), Antenatal Care (ANC), Smart Care data. 
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CHAPTER 1 

 

INTRODUCTION 

1.1 Background 

 

Human Immunodeficiency Virus and Acquired Immune Deficiency Syndrome 

(HIV/AIDS) remain a major challenge particularly among women of child bearing age. 

Swaziland has the highest adult prevalence rate of 26.5% followed by South Africa 

(17.9%), Namibia (13.3% ) and Mozambique (11.1%) (UNAIDS, 2013). The adult ( 

ages 15-49) HIV prevalence in Zambia is 12.9%(UNAIDS, 2016).  HIV prevalence in 

Zambia has declined, falling by 19% between 2003 and 2015 (PEPFAR, 2016). 

 

Since the start of the global HIV epidemic, women have been disproportionately 

affected by HIV in many regions. Today, women constitute more than half of all people 

living with HIV (Foundation for AIDS Research, 2015).  AIDS related illnesses remain 

the leading cause of death among HIV-infected women of reproductive age (UNAIDS, 

2015). In 2011, about 92% of pregnant women who were HIV positive were living in 

sub-Saharan Africa (UNAIDS, 2012). Social determinants of female vulnerability to 

HIV include gender disparities, poverty, cultural and sexual norms, lack of education 

and violence.  

Women have an increased risk of acquiring HIV during pregnancy and the postpartum 

period. This risk is similar to high-risk sub-populations, such as female sex workers, 

men having sex with men and sero-discordant couples (Drake et al, 2014). Risk factor 

analysis of cohorts of women from various HIV prevention trials suggest that being 

under the age of 25 years, having had one sexually transmitted infection (STI) in the past 

and being unmarried were significantly associated with high risk of HIV seroconversion 

(Wand and Ramjee, 2012). 

The HIV epidemic in Zambia is one of the country’s major public health problems.  

About 1.2 million people in Zambia are living with HIV.  According to current estimates 

from the Joint United Nations Programme (UNAIDS, 2016), adult HIV prevalence is 

12.9% (age 15-49). Ninety percent of new HIV infections in Zambia are driven by 
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structural and biomedical factors such as multiple and concurrent sexual partnerships, 

mother to child transmission, low and inconsistent condom use, low levels of male 

circumcision, mobility and labour migration (CIDRZ, 2018). 

The National AIDS strategic framework 2017-2021 adopted the test and treat approach. 

This is the intervention strategy in which the population at risk is scanned for HIV 

infection and diagnosed HIV individuals receive early treatment irrespective of the CD4 

count or clinical staging (Nah et al, 2017).  For the programme of Elimination of Mother 

to Child Transmission (EMTCT), Zambia has also adopted the Option B+ approach 

where all HIV infected pregnant women are eligible for combination Anti-Retroviral 

Therapy (ART).  However, the prevention of mother-to-child transmission (PMTCT) of 

HIV has focused mainly on women who are HIV-positive at their first antenatal visit.  

The prevention of transmission from mothers who seroconvert after antenatal screening 

in late pregnancy or while breastfeeding is much more challenging. 

Over 90 percent of pregnant women attend antenatal care services at least once during 

their pregnancy (UNICEF, 2011), but only 60 percent of women report visiting ANC 

clinics at least four times during a pregnancy. Therefore, numerous missed opportunities 

exist for identifying HIV positive pregnant women and to ascertain their treatment 

eligibility status.  Many women also report late for antenatal care, with only 19 percent 

of pregnant women having their first antenatal visit in the first trimester of pregnancy 

(UNICEF, 2011). 

Re-testing women during late pregnancy or during labour has been suggested as one way 

to identify women who seroconvert during pregnancy.  However, it is unknown if such 

an initiative is taken at these critical periods. This study aimed at determining the risks 

associated with HIV seroconversion in Mother to Child Transmission in pregnant 

women of Southern province in Zambia from 2012 to 2016.  Also to assess adherence to 

the recommended number of HIV tests. It was imperative to undertake this study as the 

results would provide important insights to policy makers and for other important 

decisions in an effort to reduce HIV seroconversion in pregnant women. 
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1.2 Statement of the problem 

 

The elimination of mother-to-child transmission (EMTCT) of HIV has focused mainly 

on women who are HIV-positive at their first antenatal visit. However, there is 

uncertainty regarding the contribution to overall transmission from mothers who 

seroconvert after their first antenatal visit (Johnson et al., 2012).  One of the key 

components to HIV prevention is elimination of Mother to Child Transmission 

(EMTCT).  It has been demonstrated to be not only highly effective but extremely 

beneficial to the promotion of maternal child health (WHO, 2010). Nonetheless, there is 

insufficient evidence towards addressing the challenges of seroconversions during 

pregnancy, delivery and postnatal. 

1.3 Justification 

Although there is more information regarding HIV infection in pregnant women, there is 

limited data on risk factors of HIV seroconversion in pregnancy.  Several observational 

studies in Malawi and Uganda (Dinh et al., 2015) have shown that rates of incident HIV 

infection were higher in pregnant women than non-pregnant women. But none of these 

studies identified risks for HIV seroconversion that could be used to develop practical 

public health interventions.  

The World Health Organisation has developed guidelines on global processes and 

criteria for validation of elimination of mother-to-child transmission of HIV and syphilis 

(WHO, 2017).  The guidelines have emphasized the importance of providing lifelong 

antiretroviral therapy to all HIV infected pregnant women eligible for such treatment.  

However, missed opportunities occur in identifying pregnant women and their eligibility 

for treatment. 

The transmission of HIV from an HIV positive mother to her child during pregnancy, 

delivery or breastfeeding is one of the key drivers of paediatric HIV epidemic in 

Zambia.  This accounts for 90% of HIV infection in children and is an essential 

intervention area to reduce incidence amongst children (GRZ, 2016).  It was therefore 

important to undertake this study so as to bring out information which could help policy 
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makers and other stake holders to make informed decisions and improve EMTCT 

programmes. 

1.4 Objectives 

1.4.1 Research Question 

 

What is the burden of HIV seroconversion in pregnant women of Southern Province, 

Zambia? 

1.4.2 General Objective 

 

To determine the prevalence and risk factors associated with HIV seroconversion in 

pregnant women from 2012 to 2016 in Southern Province of Zambia. 

1.4.3 Specific Objectives 

 

1. To estimate the prevalence of HIV seroconversion in pregnant women after 

having a negative HIV test during the first antenatal visit.  

2. To determine possible risks associated with HIV seroconversion in pregnant 

women in the five years from 2012 to 2016 in Southern Province of Zambia. 

3. To assess adherence to the recommended number (three) of HIV tests during 

pregnancy. 

 

 

 

 

 



5 
 

CHAPTER 2 

 

LITERATURE REVIEW 

 

HIV and AIDS continue to be a major global public health issue. It is regarded as a 

serious health crisis because of the large number of people who are dying of 

complications related to HIV/AIDS.  Globally there are about 36.6 million people living 

with HIV infection and about 70 % (25 million) of these live in sub-Saharan Africa 

(UNAIDS, 2014). The vast majority of them (an estimated 19 million) live in east and 

southern Africa. Globally, this region accounted for 46% of new HIV infections in 2015 

(UNAIDS, 2016). 

HIV seroconversion is the process when the immune system begins to develop 

antibodies to attack the virus (Healthline, 2016).  During the initial seroconversion stage, 

there may not be detectable levels of HIV antibodies in the blood and the HIV blood test 

could produce a false negative result.  During seroconversion one might develop 

symptoms similar to the flu or other common viruses that may include swollen lymph 

nodes, headache, rash and fever. It generally takes place within a few weeks of initial 

infection (Healthline, 2016). 

Acutely-infected women are likely to be at a higher risk of transmitting HIV to their 

children than chronically-infected women (Sperling et al., 1996). Acute HIV Infection 

(AHI) is characterised by extreme high viral load levels, which may correlate with 

increased risk of horizontal or vertical transmission. Horizontal HIV transmission is the 

transfer or spread of HIV that mainly occurs during sex or needle sharing as a result of 

contact with semen, vaginal fluid or blood of a person with HIV (AIDSinfor, 2018).   

Vertical transmission is when HIV passes from the mother to baby during the period 

immediately before birth and after birth (Medicinenet, 2018).  Thus, early identification 

of AHI could allow for interventions to decrease transmission. However, recognition of 

AHI can be challenging as symptoms could be absent or nonspecific. Therefore,  AHI is 

often not detected, particularly in pregnancy (Wertz et al., 2011). 

 

https://www.hindawi.com/65075089/
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Other factors that increase the likelihood of transmission of HIV from mother to child 

include low CD4+ count, older age of mother, lack of HIV therapy during pregnancy or 

delivery, premature delivery, prolonged or difficult labour (Landesman et al., 1996).  A 

mother with high viral load is more likely to transmit HIV, and transmission is most 

likely to occur during labour and delivery. 

In 2014, three million children were living with HIV and 220,000 of these were newly 

infected worldwide (UNAIDS, 2014).  There are approximately 35,000 women living 

with HIV in the UK and each year around 1,200 become pregnant (Aidsmap 2018). 

Antenatal screening, obstetric care and management of HIV during pregnancy have 

contributed to a decline in the rate of vertical transmission of HIV in UK.   However, 

mother-to-child HIV transmission continues to rise in the United States, in part because 

many pregnant women still are not tested. Studies suggest that 26 percent of mothers 

who gave birth to HIV-infected infants were unaware of their infection prior to labor and 

delivery in 2007 (CDC, 2011).  Limited access to maternal HIV testing in early 

pregnancy and failure to receive appropriate prophylaxis were commonly cited as the 

major reasons for the HIV infection in infants (CDC, 2007). 

 

The most efficient and cost-effective way to tackle paediatric HIV globally is to reduce 

mother-to-child transmission (WHO, 2010).  Elimination of transmission from mother to 

child is defined as a reduction of transmission to such a low level that it no longer 

constitutes a public health problem.  The three HIV treatment and prophylaxis options 

recommended by WHO are Option A, Option B and Option B+ (WHO, 2012). Option A 

and B are short-term antiretroviral prophylaxis options for women not eligible under 

current criteria, as determined by CD4 count, for treatment. Option B+ is a third option 

which provides lifelong ART to all HIV-infected pregnant women, regardless of CD4 

cell count. 

Globally, implementation of MTCT prevention interventions has been hindered by a 

multitude of factors. These include limited or late access to antenatal care, late or limited 

access to maternal HIV and CD4 testing; scarcity of trained health care workers to 

administer testing and treatment; and adherence to antiretroviral drugs (Lockman and 

Creek, 2009).  A study by (Roonpisuthipong et al., 2001) in Bangkok among pregnant 

javascript:;
javascript:;
javascript:;
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women found that the risk of transmission for women who seroconverted in the second 

trimester was not different from those who seroconverted in the third trimester.  

However, a study of births to HIV-positive women in New York found that women who 

were diagnosed at delivery or afterwards were three times more likely to transmit HIV to 

infants. 

A study in Nigeria showed that three out of five babies whose mothers seroconverted 

were HIV infected as confirmed by HIV Deoxyribonucleic Acid Polymerase Chain 

Reaction (DNA PCR) test.  The three mothers were initially HIV negative during the 

first ante-natal care but became HIV positive at the second HIV screening.  During this 

risky period of MTCT, re-screening was recommended during pregnancy, delivery and 

breastfeeding (Afei et al., 2015). Programmes seeking to eliminate MTCT must take into 

consideration ongoing risks of HIV acquisition by mothers after antenatal testing, 

whether those risks are medical or sexual. They must identify new cases of HIV 

infection through the retesting of women at key encounters with the health care system 

(Lockman and Creek, 2009). 

In recent studies, 43% of all vertical transmission in Botswana was estimated to be 

transmission from mothers who seroconverted after their first antenatal screening visit 

and before cessation of breastfeeding (Lu et al., 2008). 

Most EMTCT programmes have achieved high rates of initial HIV testing, with periodic 

repeat testing recommended for HIV negative pregnant women. The Drug Resource 

Enhancement against AIDS and Malnutrition Program (DREAM) in Maputo concluded 

that the next steps towards elimination of MTCT in sub-Saharan Africa is the 

development of a comprehensive model for enhanced retention in HIV EMTCT 

programmes in the continent, in order for countries to reach the target of zero new 

infections in the future (Liotta et al., 2015). 

Partner involvement in mother and child health services is generally restricted to 

requests for HIV testing during antenatal care.  This has a poor uptake in sub-Saharan 

Africa (Ditekemena et al., 2012).  HIV counselling and testing of male partners has been 

suggested as one strategy for limiting maternal HIV incidence, but African studies that 

javascript:;
javascript:;
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have attempted to integrate male partners into antenatal HIV testing have typically 

managed to test only 10-20% of partners (Urassa, 2006). 

2.1 Risk factors associated with HIV 

The epidemic in each region of the world is influenced by specific risk factors associated 

with the spread of HIV/AIDS and the responses that have evolved to address the 

infection.  Factors that enhance the spread of HIV transmission include migration, 

economic instability, social and environmental factors, drug use, increased rates of 

sexually transmitted diseases (STDs), and poverty.  In addition, subgroups of the virus 

may have different rates of transmission (Murray et al., 2000).  Mother-to-child 

transmission can occur in utero, intrapartum, or postpartum during breast-feeding.  

Multiple factors influence the likelihood that an HIV-infected pregnant mother will 

transmit the infection to her child.  Some of these risk factors include high maternal 

virus load, low CD4+ count, decreased maternal cell-mediated immunity, and premature 

rupture of membranes during labour (Delicio et al., 2011).   Other factors include 

premature delivery, low birth weight, mode of delivery, untreated STDs and prolonged 

labour. 

According to the study in Kenya (Kinuthia et al.,2010), married women were at 

increased risk of incident HIV-1 infection during pregnancy and in puerperium.  The 

study also suggested that it was critical for EMTCT programmes to highlight potential 

risks to HIV-seronegative mothers and to promote partner HIV-1 testing and safe sex 

during pregnancy.  Partner testing in EMTCT programmes is low especially when the 

woman tests HIV-1 negative (Msuya et al., 2008).  Based on the partner’s result, the 

majority of men assume that they are also HIV-1 negative. 

A mixed method study in Mozambique, between 2008 and 2011 concluded that the HIV 

incidence during pregnancy was high in the Southern part of the country, but knowledge 

of partners' HIV status remained low (De Schucht et al., 2014).   This study was used as 

a proxy for seroincidence. It did not focus on the risks associated with partner HIV 

testing and seroconversion.  
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A cross-sectional study in Tanzania determined the magnitude and risk factors of HIV 

seroconversion among pregnant women (Mbena et al., 2014). The study found that a 

pregnant woman with a history of sexually transmitted disease had a high risk of 

seroconverting. HIV seroconversion rate was found to be 5.3%.  However, the small 

sample size may have compromised the power of the study. 

2.2 Mother to Child Transmission of HIV (MTCT) 

In the absence of preventive measures, the risk of a baby acquiring the virus from an 

infected mother ranges from 15% to 25% in industrialized countries, and 25% to 35% in 

developing countries (WHO, 2017).  Worldwide, more than 90% of HIV infections in 

children are acquired by transmission from mothers to their infants (WHO, 2010). 

It has been hypothesised that the risk of MTCT may be higher for HIV-infected women 

who become infected during pregnancy than for those who are seropositive before 

pregnancy (Clark et al., 1991).  Levels of circulating HIV virus are known to be higher 

in the first few weeks of infection, and typically remain high for the first 3–4 months 

after infection. Furthermore, the volume of maternal blood that a pregnant woman 

exposes her foetus to through the placenta increases throughout pregnancy. Thus, the 

risk of MTCT depends on the timing of HIV infection, the concentration of HIV in her 

blood and the amount of blood to which the foetus is exposed to (Shaffer et al., 1999). 

Mother to child HIV transmissions can be prevented through effective implementation 

of multiple interventions within the primary care system for maternal and child health. 

The four pronged approach by the United Nations  focus:(1) primary prevention of HIV 

infection among women of childbearing age; (2) preventing unintended pregnancies 

among women living with HIV; (3) preventing HIV transmission from women living 

with HIV to their infants; and (4) providing appropriate treatment, care and support to 

mothers living with HIV, their children and families (Wettstein et al., 2012). 

2.3 Available Services for EMTCT 

A number of interventions to prevent Mother-to-child transmission of HIV infection are 

available. These interventions also contribute to prevention of HIV seroconversion 

among women of reproductive age, especially during pregnancy.  Voluntary HIV 
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counselling and testing (VCT) is a key factor in the prevention of mother-to-child HIV 

transmission. This strategy promotes adequate treatment for HIV positive women and 

has a positive impact on mother to child HIV transmission rates.  For HIV negative 

women, it provides an opportunity for education and behavioural change (Sikkema and 

Bisset, 1997) to prevent and reduce transmission. 

A South African study found that voluntary HIV testing and counselling was widely 

accepted among women already attending antenatal clinics but low among those who 

were not attending antenatal clinics (Urban and Chersich, 2004).  In another study, 52. 

5% of women were willing to be tested out of the 85% who had not been previously 

tested (Dube and Cur, 2008). Women showed a good understanding and knowledge of 

HIV testing in pregnancy but their knowledge did not increase the uptake of testing.  A 

study in Zimbabwe showed that the acceptance rate of VCT among ANC clients had 

been low, ranging from 20% to 63% (Shetty et al., 2005). These studies underline the 

low uptake of testing services and the need to reach out to pregnant women in their 

communities.  

2.4 Maternal HIV Testing 

Significant advances have occurred in EMTCT programmes in resource-rich settings, 

perinatal HIV transmission rates are less than 2% due to widespread implementation of 

prenatal HIV-1 testing and combination of antiretroviral treatment during pregnancy 

(Chandisarewa et al., 2007).   Routine HIV testing has become the standard of care for 

pregnant women in resource-rich countries.   In contrast, the situation is different in sub-

Saharan Africa where HIV infection rates are very high and HIV testing faces 

considerable barriers. These include the absence of prenatal care, fear of stigma and 

discrimination and inadequate counselling experiences (Medley, et al., 2004).  However, 

mandatory testing is now being implemented to ensure that those that are found positive 

are able to access treatment, care and support. 

Missed opportunities to test pregnant women for HIV and also initiate treatment for 

those who are positive on ARVs across all the regions pose challenges to eliminating 

mother-to-child transmission of HIV (Gyeke et al., 2016). 
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2.5 Antiretroviral Therapy (ART) 

 

Antiretroviral therapy (ART) during pregnancy focuses on the reduction of perinatal 

transmission and the treatment of maternal human immunodeficiency virus (HIV) 

disease (Choudhary and Bartlett, 2015).  An estimated 1.6 million new HIV infections 

among children have been averted due to the provision of antiretroviral medicines 

(Avert, 2015).  Approximately 50% of untreated HIV-infected infants die before the age 

of two years (Avert, 2015). 

Zambia’s national target for reducing HIV transmission was to reduce new infections by 

50% (from 82,000 to 40,000) by 2015. This was a priority in the National AIDS 

Strategic Framework 2011-2015, which guides the national response. The priority 

strategies to achieve this were identified as social and behavioural change interventions; 

HIV counselling and testing; condom programming; medical male circumcision; 

prevention of mother-to-child transmission; promoting positive health, dignity and HIV 

prevention among PLHIV; post exposure prophylaxis, prevention and treatment of 

sexually transmitted infections (STIs); and ensuring blood safety (GRZ, 2014). 

The number of new HIV infections among children has been declining in Zambia. New 

HIV infections among children (0-14 years old) declined from 19,000 in 2009 to 11,000 

in 2011 and to 9,500 in 2012.  HIV transmission rate from mother to child, including 

during breastfeeding declined from 24% in 2009 to 12% in 2012. This represented a 

51% decrease in the number of new HIV infections among children between 2009 and 

2012.  In 2012, 47% of infants received early infant diagnosis (EID) by eight weeks. The 

percentage of infants tested for HIV at two months of age increased from 21% in 2010 

to 57% in 2012.  The percentage of eligible children (0-14 years old) receiving 

antiretroviral therapy increased from 23% in 2009 to 38% in 2012 (GRZ, 2014). 

The Zambia 2013 HIV Consolidated Guidelines provide guidance on the diagnosis of 

HIV infection, care of people living with HIV, and use of antiretroviral drugs for 

treating and preventing HIV infection. They are structured along the continuum of HIV 

prevention, testing, treatment, and care. Comprehensive guidance is now provided on 
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using antiretroviral drugs among the different populations of pregnant and breastfeeding 

women, children, adolescents, and adults (MoH, 2014). 

Zambia uses an opt-out approach for HIV testing.  The opt-out approach means that HIV 

testing is part of the routine laboratory testing undertaken during all pregnancies.  When 

a woman tests HIV positive, she is offered an opportunity to enrol in the EMTCT 

programme.  Pregnant women who test HIV negative early in pregnancy are offered an 

opportunity to retest later during the third trimester or soon after delivery (Chandisawira 

et al., 2007). 

The Centre for Disease Control and prevention (CDC) believes that opt-out screening 

for HIV would help more people find out if they have HIV and would help those 

infected with HIV to know their status early and allow for accessing the best treatment.  

This can contribute to further decreasing the number of babies born with HIV and also 

reducing the stigma associated with HIV testing. 

A study from Zambia on ART indicated that women who got ART for a month or less 

before giving birth had more than a five-fold increased risk of transmitting HIV to their 

infants compared to women on ART for at least 13 weeks (Lemens, 2011). The findings 

underline the importance of HIV counselling and testing at the earliest opportunity after 

a woman gets pregnant, and the importance of minimizing the delay between testing 

positive and starting antiretroviral treatment. Maternal viral load for women on ART 

during pregnancy and breastfeeding determines the risk of transmission, so suppression 

of viral load is the primary goal of ART for EMTCT. 

 

Another study in Zambia on awareness of antenatal repeat HIV testing found that 

Women who were aware of repeat antenatal HIV testing were four times more likely to 

receive a repeat test than those that were not (Mtaja et al., 2014).  Booking for ANC in 

the first trimester increases the chance of being retested two fold and that Women that 

have five or more ANC visits have a three-fold chance of being retested than those with 

fewer visits.  Another study in the Eastern Province of Zambia which assessed maternal 

awareness of repeat antenatal HIV test found that despite high ANC coverage, 

opportunities for repeat HIV testing were missed in almost half of all women who 
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delivered in a hospital in a high-prevalence HIV setting (Heemelaar et al., 2015).  These 

studies did not bring out any aspects of HIV seroconversion and the associated risk 

factors. 

2.6 Conceptual framework 

The conceptual framework for analysing the determinants of maternal mortality and 

morbidity was adapted from the framework developed by McCathy and Maine, (1992). 

The framework is organised around three general stages or components of the process 

for maternal mortality. Closest to the event of a maternal death are a sequence of 

situations or outcomes that culminate in either disability or death. These outcomes are 

pregnancy or pregnancy related complications. Thus, to define maternal death, a woman 

must be pregnant and experience some complications of pregnancy or childbirth or have 

a pre-existing health problem that is aggravated by pregnancy before her death 

(McCathy and Maine, 1992). 

This sequence of outcomes is most directly influenced by five set of intermediate 

determinants, which include the health status of a woman, her reproductive status, her 

access to health services and other unknown factors. A set of social-economic and 

cultural background factors is at the greatest distance from a maternal death. 

Social economic and cultural factors such as level of education, occupation and 

polygamy may have an indirect influence on the Mother to Child Transmission of HIV.  

Other demographic factors include marital status, age and residential area. If a married 

woman does not know the HIV status of her male partner, this may be risky to her in 

case the partner is HIV positive. Even if the woman was found HIV negative she can get 

infected in the process if no protection such as condom is used.  Having more than one 

sexual partner is a risky behaviour which can lead to HIV seroconversion after being 

found HIV negative during first ANC visit (Peltzer et al., 2013). 

Living in an area which has a high HIV prevalence is also risky.  Depending on the 

behaviour of the person, some pregnant women may refuse to go for VCT for fear of 

being stigmatized (CSO,2014).  Health care behaviours are also likely to have an 
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important influence on the outcome. For example, the delayed access of ANC can lead 

to serious complications in pregnancy (CSO, 2014). 

The stage of the HIV infection is also critical.  A pregnant woman can have a negative 

HIV test result which may be a false negative, if the infection is at the initial stage, 

which is also called the window period.  If a retest is not considered in the late stages of 

the pregnancy, there is a high risk of seroconverting and then transmitting the virus to 

the unborn baby during delivery. The conceptual framework in Figure 2.1 below refers 

to the above explanations. This study identified risk factors and determined the 

association between the identified risk factors and HIV seroconversion. 

 

 

 
 

 

 

 

 

 

 

  

 
 

 

 
Figure 2.1: Conceptual Framework on Factors Contributing to HIV 

Seroconversion in Pregnancy. 

Source: McCathy, J.& Maine, D; 1992  
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CHAPTER 3 

 

METHODOLOGY 

3.1 Study Design 

 

A retrospective cohort study design was used. This study design was selected because it 

was suitable for the kind of data that was used.  Secondary data for the period of five 

years from 2012 to 2016 was used.  

3.2 Study Site 

The study site was Southern province of Zambia.  Southern province is located in the 

southern part of Zambia and has 13 districts. According to the 2010 Zambian census, 

Southern Province had a population of 1,589,926 accounting to 12.08% of the total 

Zambian population of 13,092,666. Southern province has a total of 101 health facilities.  

It is one of the provinces with a high prevalence of HIV in Zambia which is about 13,4% 

(ZAMPHIA, 2016).  Livingstone is a major tourist attraction in Zambia and is found in 

Southern province. Thus residents and mobile populations in the area are at high risk of 

contracting HIV (Pepfar, 2007).  This was taken into consideration when identifying a 

study area. 

Southern province was selected also because the Smart Care data system in this area was 

up to date though not found in all the health facilities. Hence it was anticipated that it 

was going to provide sufficient number of participants to aid in answering the research 

question. 

3.3 Study Population 

 

The study population included all women who were pregnant from 2012 to 2016 and 

attended antenatal care at least twice. The period 2012 to 2016 was chosen because from 

2012 that was when the smart care data base was properly updated in Southern Province. 

The period of five years from 2012 to 2016 was also anticipated to give a better picture 

of the data required. 

https://en.wikipedia.org/wiki/2010_Zambian_census
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3.4 Inclusion Criteria 

 

 Women aged 15 to 49 years who were pregnant from 2012 to 2016 and attended 

antenatal clinic at least twice and were not HIV positive at first antenatal visit. 

 

3.5 Exclusion Criteria 

 

 All women who were below and above the recommended reproductive age (15-

49) were excluded. 

3.6 Sampling and Sample size 

 

Complete enumeration was used.  However, the final sample size was 3,489.  Figure 3.1 

below shows how the final sample was obtained. 
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Total study 

population:   28, 777 

 

Those with one HIV test: 

20, 353 

 

Remaining: 8, 424 

 

Those missing more 

than two variables: 

2,371 

 

Remaining : 6, 053 

 

Those HIV positive at 

first test: 2, 564 

 

Remaining: 3, 489 

Eligible 

 

Figure 3.1: Data Flow Chart: How final sample was obtained 

 

3.7 Study Variables 

 

The outcome variable was HIV seroconversion while independent variables included 

age, marital status, residence, partner HIV status, history of STI, income levels, 

education levels and number of HIV tests as shown in Table 3.1 below. 
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Table 3.1 Study Variables, Indicators and Scale of Measure 

         Variables Operational Definition Scale of 

Measure 

Indicator Variable Type 

Dependent 

Variable 

HIV Sero -

conversion 

Converting from being 

HIV negative to being 

HIV positive 

Nominal  HIV  sero 

positive test 

Binary 

Independent 

Variables 

Age Length of time that a 

person has existed 

Interval Number of years Categorical 

 Marital status A status relating to 

marriage 

Nominal Married or Not 

married 

Binary 

 Area of 

residence 

A place where someone 

lives or has a home 

Ordinal Location Categorical 

 Male partner 

HIV status 

A male member of a 

marriage undertaking an 

HIV test 

Nominal Positive or 

Negative 

Binary 

 History of 

STI 

The past event of 

having an STI 

Nominal Record of 

treatment 

Binary 

 Income levels The level or amount of 

money received during 

a certain period for 

work or from 

investment 

Ordinal Type of work or 

investment 

Categorical 

 Education 

levels 

The level of learning or 

training that someone 

attained. 

Ordinal Number of years 

spent in school 

Categorical 

 Number of 

HIV tests 

How many HIV tests a 

person did 

ordinal Number of 

laboratory 

results 

Categorical 
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3.8 Data Collection Method 

3.8.1 Smart Care Data Base 

 

All the information required for analysis was obtained from the Smart Care database in 

the department of Information Technology at Ministry of Health headquarters in Lusaka. 

The Smart care data base is an electronic data system which was developed in 2006. It 

became fully operational around 2011. The system uses an electronic card called a smart 

card. Each patient is given an electronic smart card which contains demographic 

information about that individual. The information in the smart care data base includes 

child health, family planning, Voluntary Counselling and Testing (VCT), laboratory 

tests, ART, Tuberculosis (TB) corner, Mother and Child Health (MCH) and many more. 

A check list that was developed for variables and all the information required was used 

to obtain data from the Smart Care data base. The Information Technology specialist 

extracted the required data on behalf of the researcher using the check list provided. 

3.9 Data Analysis 

 

Data obtained using a checklist were provided to the researcher as a soft copy in Excel. 

Data were checked for accuracy and completeness in Excel. Subjects with complete 

information and those missing one or two variables were included for analysis. Data 

were then transferred to STATA version 14.2, College station, Texas 77845, USA for 

analyses. 

Descriptive statistics were computed based on social demographic characteristics of the 

participants. Since the data were categorical, frequencies and percentages were obtained. 

Chi square test was used to assess associations between the categorical dependent and 

independent variables. Fisher’s exact test was used where expected frequencies were 

less than five. Chi square for trends was used to assess the trend over the study period. 

Complete case analysis was used to take care of missing data. This analysis was used 

because the values were missing completely at random and the missing values were 

distributed across all variables. Thus the statistical power of the study was not lost. 

Univariable logistic regression analysis was used to determine the odds ratio and to 

determine which variables were statistically significant. Multivariable logistic regression 
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was used to control for confounding and to determine the best model for the study. An 

investigator led analysis was used to determine the best model where all the predictors 

were included in the model and then those with high p-values were removed one by one 

until only those with significant p-value remained. Significance was considered at P-

Value less than 0.05 and 95% confidence interval.  Results were summarised and 

presented in tables. 

3.10 Limitations and Strengths 

 

The data had information gaps and complete case analysis was used to take care of 

missing data. Complete case analysis was used because values were missing completely 

at random and missing values were spread across variables. Some of the variables which 

were supposed to be included in the study were not available in the Smart care data base 

that was used. These variables included history of sexually transmitted diseases (STIs), 

income level and residence. 

However, despite these limitations the credibility of the results was retained because the 

sample size was sufficient to retain statistical power. Even though some variables were 

missing in the analysis, the results still remain credible because the key variables 

(marital status, education and number of HIV tests) were covered in the analysis. 

3.11 Ethical Considerations 

 

Clearance to carry out the study was obtained from University of Zambia Biomedical 

Research Ethics Committee (UNZABREC) and from National Health and Research 

Authority (NHRA). Smart care data is a secure data base, stored and protected by pass 

word.  Obtaining the data required several steps of ethical clearance, as the data are 

based on sensitive information on people’s health. Therefore, to access Smart Care data 

base information, permission was sought from Ministry of Health in Lusaka. For the 

sake of privacy, identification codes were used instead of names and a password was put 

to protect the data on the lap top. 
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CHAPTER 4 

 

RESULTS 

4.1 Prevalence of HIV Seroconversion 

 

From the study population (n=3,489), 242 seroconverted, giving an overall prevalence of 

6.9%. The prevalence for each year was 4.5%, 3.3%, 9.7%, 9.1% and 5.9% from 2012 to 

2016 respectively as shown in Table 4.1 below. 

 

Table 4.1: Prevalence of HIV Seroconversion from 2012-2016 

 

Year No. of People who 

Seroconverted 

Total per Year Prevalence (%) 

2012 19 418 4.5 

2013 19 571 3.3 

2014 70 719 9.7 

2015 83 917 9.1 

2016 51 864 5.9 

 

4.2 Characteristics of Study Participants 

 

Of the 3,489 women in the study, 820 (23.5%) were aged between 15 and 19 years while 

1,195 (34.3%) were aged between 20 and 25 years. 1,165 (33.4%) were aged between 26 

and 35 years and 309 (8.9%) were above the age of 36 years.  Of the 3,489 women, 

2,364 (67.8%) were married while 306 (8.8%) were not married. Of those who were 

married, 148(6.3%) seroconverted while those who were not married, 16 (5.2%) 

seroconverted.  The age bracket of 36 years and above had the highest proportion of 

those who seroconverted (10.4%) followed by the 26-35 years of age bracket (8.1%).  

Those aged 15-19 years and 20-25 had the lowest proportion of those who seroconverted 

(5.4% and 6.0% respectively). The majority (86.2%) of the study participants had two 

HIV tests while 12.2% had three tests and 1.6% had more than three tests. For education 

level, those with tertiary education had the highest proportion of those who 

seroconverted (10.3%) followed by those with secondary education (7.4%).  
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Cross tabulations to determine the association indicated that there was no evidence of 

association for marital status (P-Value 0.479), partner HIV status (P-Value 0.371) and 

number of HIV tests (P-Value 0.699), while there was evidence of association for age 

and education level and these were statistically significant (p-values 0.006 and 0.004 

respectively) as shown in Table 4.2 below. 

 

Table 4.2: Characteristics of Study Participants and Association of Variables 

 

                                        HIV Seroconversion                Total                

  Characteristic          Yes n (%)             No. n (%)          n=3489                  P-Value 

 

Marital Status 
 Married                     148 (6.3)              2,216 (93.7)          2,364 

 Not Married                16 (5.2)                 290 (94.8)            306 

 MI*                             78 (9.5)                 741 (90.5)            819                     0.479 

 

Age 
 15-19                          44 (5.4)                 776 (94.6)             820 

 20-25                          72 (6.0)               1,123 (94.0)          1,195 

 26-35                          94 (8.1)               1,071 (91.9)          1,165 

 36+                             32 (10.4)                277 (89.6)             309                    0.006 

 

Education Level 
No Education                3 (2.3)                  125 (97.7)               128 

Primary                       52 (4.8)               1,023 (95.2)             1,075 

Secondary                   96 (7.4)                1,202 (92.6)            1,298 

Tertiary                       11 (10.3)                   96 (89.7)               107 

MI*                             80 (9.1)                   801 (90.9)               881               0.004a
 

 

Partner HIV Test 
Positive                         2 (6.1)                     31 (93.9)                33 

Negative                      40 (3.8)                1,006 (96.2)           1,046 

MI*                            200 (8.3)                2,210 (91.7)           2,410               0.371a 

 

No. of HIV Tests 
    2                             211 (7.0)                 2,796 (93.0)          3,007 

    3                               29 (6.8)                    396 (93.2)             425 

  4+                                 2 (3.5)                      55 (96.5)              57                0.699a 

 

NOTE: a = Fisher’s exact test used, 

 HIV= Human Immuno-deficiency Virus 

 MI*= Unknown 
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The trend for HIV seroconversion was fluctuating (Figure 4.1). In 2012 the prevalence 

was 4.5% and then it reduced to 3.3% in2013. In 2014 there was an increase up to 9.7% 

and then reduced up to 5.9% in 2016. The p-value for the trend was statistically 

significant (0.035). 

 

 

 
 

Figure 4.1: Trend for HIV Seroconversion for the Period of five years and 

confidence Intervals for each point 
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4.3 Risk factors associated with HIV seroconversion 

 

The odds of seroconverting were 0.83 times less for those who were not married 

compared to those who were married (Table 4.3).  However, this association was not 

statically significant even after adjusting for age, education and partner test at 

multivariate analysis. The odds of seroconverting for the age group of 20-25 years were 

1.13 times higher compared to the age group of 15-19 years. After adjusting for marital 

status, education level and partner HIV test, the odds for seroconverting were 0.11 times 

less. This was not statistically significant (p-value 0.06, 95%CI 0.01-1.06).  The odds of 

seroconverting for the age group of 26-35 years were 1.55 times higher compared to the 

age group of 15-19 years at univariate analysis (p-value 0.02, CI 1.06-2.24). However, it 

was not statistically significant at multivariate analysis.  The odds of seroconverting for 

those with 36 years and above were 2.04 times higher compare to those in the age group 

of 15-19 years.  This association was statistically significant at univariate analysis (p-

value 0.003, CI 1.27-3.28).  After adjusting for marital status, education level and 

partner HIV test, the odds of seroconverting were 0.48 times less and the association 

was not statistically significant. 

 

The odds of seroconverting were 2.12 times higher for those with primary education 

level compared to those with no education.  This association was statistically significant 

after adjusting for marital status, age, and partner HIV test at multivariate analysis. The 

odds of seroconverting were 0.09 times less (p-value 0.02, CI 0.01-0.68).  The odds of 

seroconverting for secondary education were 3.33 times higher compared to those with 

no education (p-value 0.04, CI 1.04-10.66). After adjusting for marital status, age and 

partner HIV test, the odds of seroconverting were 0.15 times less (p-value 0.05, CI 0.02-

1.01).  For secondary education, the association was statistically significant at both 

univariate and multivariate analysis. 
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Table 4.3: Risk Factors Associated with HIV Seroconversion 

                                                Univariate                                   Multivariate 

 Characteristics     OR        P-Value      95% CI            AOR      P-Value      95% CI 

Marital Status 

Married                    1 

Not Married        0.83          0.48          0.49 - 1.40           0.70           0.76         0.08-6.54 

Age 

15-19                    1 

20-25                1.13            0.55         0.76 – 1.66            0.11          0.06         0.01 – 1.06 

26-35                1.55            0.02          1.06 -2.24            0.32           0.17         0.06 – 1.61 

36+                   2.04          0.003          1.27 – 3.28          0.48           0.55         0.44 – 5.21 

Education Level 

No education         1 

Primary             2.12          0.21           0.65 – 6.88          0.09            0.02         0.01 – 0.68 

Secondary         3.33          0.04           1.04 – 10.66        0.15            0.05         0.02 – 1.01 

Tertiary*           4.77           0.02          1.30 - 17.59                     Omitted 

Partner HIV Test 

Positive               1  

Negative         0.62             0.52            0.14 – 2.67         0.26            0.23       0.03 – 2.33 
 

Note: *Tertiary education level was omitted at multivariable analysis due to collinearity 

Key: 

OR= Odds Ratio 

AOR= Adjusted Odds Ratio 

CI= Confidence Interval 
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CHAPTER 5 

 

DISCUSSION 

 

This study determined the trend and the risk factors associated with HIV seroconversion. 

The trend was fluctuating from 2012 to 2015. From 2015 to 2016 the trend was 

downward. The downward trend from 2015 to 2016 could be as a result of the 

improvement in HIV public awareness and the development of new policies such as the 

WHO guidelines recommending all pregnant women living with HIV to be provided 

with lifelong treatment regardless of their CD4 count (Avert 2016). 

 

The point prevalence for 2012 (4.5%), 2013 (3.3%) and 2016 (5.6%) was lower than for 

2014 and 2015.  A study by Mbena et al.,2014 in Tanzania found 5.3% while a study by 

Nyoyoko et al.,2016 in Nigeria found a prevalence of 3% and a study by Umeononihu et 

al., 2013 found a prevalence of 3.9%.  However, the prevalence for 2014 (9.7%) and 

2015 (9.1%) were higher. The period prevalence (6.9%) was in the same range with that 

of 2014 and 2015. The large variations of results which occur between and within 

regions and countries could be due to the varying social demographic characteristics of 

the subjects. 

 

In this study age was not statistically significant for all the age brackets even after 

adjusting at multivariable analysis. This could also be seen in the wide range of the 

confidence intervals. However, other studies have indicated that the age bracket of 25 to 

30 years had a higher risk of seroconverting (Nyoyoko et al., 2016, Mbena et al.,2014 

and Medley et al., 2004), because they were at the peak of their reproductive period and 

were sexually active. Others still found that the age bracket of 20-39 and 30-34 were 

more likely to seroconvert (Moodley et al.,2009). This could be a similar situation in 

Zambia in terms of the age bracket of 25-30 as this age bracket falls within the 

reproductive range.  These differences in findings could be due to differences in the 

study designs and sample sizes. For example, the other studies cited above were cross 

sectional, while this study was a retrospective cohort study.   
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Marital status was not statistically significant in this study. However, this does not mean 

there was no association between marital status and HIV seroconversion. There is a 

possibility that an association exists but there was no evidence to support the 

association.  However, it has been shown in other studies that married women can have a 

higher risk of seroconverting if they were in a polygamous marriage (Nyoyoko et al., 

2016 and Mbena et al., 2014).  Polygamy is a common practice in the Southern province 

of Zambia and thus this puts married women at risk of seroconverting. Multiple 

concurrent partnerships are one of the major modes of HIV transmission in Zambia 

(Media Brief on PMTCT; 2012). Thus both married and unmarried women could be at 

risk if they were involved in such relationships. These practices need to be discouraged 

if the fight against HIV/AIDS is to succeed.  

Primary and secondary education levels were associated with a reduced risk of 

seroconversion. Primary education was associated with 91% reduced risk while 

secondary education had 85% reduced risk.  This was similar to the study by Dinh et al., 

2015 and Yegane et al., 2012 who found that educated mothers had a better 

understanding of the disease and were able to protect themselves and were much more 

free to discuss issues pertaining to HIV/AIDS with their partners and other people. 

However, the results were different in terms of primary education. This study showed 

that those with primary education had a reduced risk while other studies indicated that 

those with primary education had a higher risk. Despite that the above cited studies had 

large sample sizes (9,802 and 2,465 respectively), their study design (cross sectional 

design) was different from the current study (retrospective cohort). The current study 

also used secondary data while the above mentioned studies used primary data. These 

could be some of the reasons for the differences in results. Behaviour and different 

cultural beliefs from one place to another could also lead to different study outcomes.  

Majority of the study participants 3,007 (86.2%) had two HIV tests only. This could be 

as a result of having late antenatal bookings leading to having less number of tests 

during pregnancy. Most of those who seroconverted did so during the second test.  

Antenatal bookings are usually initiated during the second trimester and thus time 

becomes inadequate for one to have all the HIV tests required before child delivery. The 
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Zambia consolidated guidelines for treatment and prevention of HIV infection (MoH, 

2016) recommended that all pregnant women and breast feeding mothers must have HIV 

tests every three months if tested negative. It is therefore of utmost importance for 

pregnant women to have early antenatal bookings so that they are able to have the 

recommended number of tests.   The study by Mtaja et al., 2014 found that booking for 

antenatal in the first trimester increased the chance of being re-tested by two ford. 

Heemelaar et al., 2015 in their study found that in rural parts of Zambia, there was low 

uptake of repeat HIV testing with only 79 (24.5%) of clients having been tested twice or 

more during pregnancy. In this study, those who had two and three HIV tests had a 

higher number of those who seroconverted, 211(7.0%) and 29(6.8%) compared to those 

who had four tests and above 2(3.5%).   

In Zambia, pregnant women who attended antenatal clinics received an HIV test in 2014 

(AVERT, 2016). Despite this, less than 60% of women attended four antenatal 

appointments; and 53% of the women delivered their babies at home. Fear of being 

found positive and stigmatisation could be the reasons why pregnant women do not 

adhere to the recommended number of tests. Long distances to the health centres 

especially for those women in rural areas could be another reason for late bookings 

(CSO, 2014). The implication is that children delivered at home are exposed to a higher 

risk of being infected with HIV during delivery. This contributes to numerous missed 

opportunities to identify the infected pregnant women and children requiring appropriate 

support and care. This has a negative impact on the EMTCT programs. 

5.1 Conclusion 

 

The HIV seroconversion trend in pregnant women of Southern Province in Zambia was 

a down ward trend from 2015 to 2016.  Primary and secondary education levels were 

independently significant factors associated with HIV seroconversion. The number of 

those who had three or more HIV tests was very low. This shows that there’s still a 

problem in terms of antenatal HIV testing as pregnant women are not adhering to the 

recommended number of HIV tests.  
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5.2 Recommendations 

 

There is need for concerted efforts to reduce HIV seroconversion in pregnant women 

and this could be achieved through implementation of different programmes as regards 

HIV. Therefore, to improve EMTCT and reduce HIV seroconversion in pregnant 

women, the following recommendations are suggested: 1) Women should be encouraged 

to have early ANC bookings so that they get adequate support and reduce 

seroconversion. 2) MoH should have deliberate campaigns to bring awareness about the 

importance of having the recommended number of tests. 3) The Government through the 

MoH should invest in mobile clinics so that pregnant women can have antenatal clinics 

without travelling long distances. These mobile clinics can be driven to strategic points 

for easy access. 

 

 

 



30 
 

REFERENCES 

 

Afe, A. J.: Abatan, O. I: Aderoba A: Akinmurele TO & Adeojo P. I: 2015. HIV 

seroconversion among pregnant and breast-feeding mothers and the risk of 

vertical transmission of HIV in Nigeria (Case Series Reports). 

abmsj.co.uk/articles/4ABMS-14-17.2015.pdf. Accessed 21/05/17. 

AIDSinfor, 2018. Guidelines for the use of Antiretroviral Agents in Pediatric 

HIV infection. https://aidsinfo.nih.gov/guidelines/html/2/pediatric-

arv/50/maternal-hiv-testing-and-identification-of-perinatal-hiv-exposure. 

Accessed 18/01/19. 

Avert 2015. Prevention of Mother-to-Child Transmission (PMTCT) of HIV 

https://www.avert.org › Professionals › Programming › Prevention programming. 

Accessed 25/5/17. 

Avert 2016, HIV and AIDS in Zambia: http//www.avert.org/professionals/hiv-

programming/prevention/prevention-mother-child. Accessed 12/12/18 

Central Statistical Office (CSO) [Zambia], Ministry of Health (MOH) [Zambia], 

and ICF International. 2014. Zambia Demographic and Health Survey 2013-14. 

Rockville, Maryland, USA: Central Statistical Office, Ministry of Health, and 

ICF International 

 

Centre for Disease Control, 2011. One Test. Two Lives. HIV Screening for 

Prenatal Care| Features https://www.cdc.gov/features/1test2lives/ Accessed 

28/5/17. 

Centre for Disease Control:. 2004. Introduction of routine HIV testing in prenatal 

care 

 – Botswana,.MMWR 2004, 53: 1083-6. 

 

Centers for Disease Control and Prevention 2007. “Mother-to-Child (Perinatal) 

HIV 

 transmission and prevention,” CDC HIV. Journal of Acquired Immune 

Deficiency Syndromes Fact sheet, , pp.1–5. 

 

Centre for Infectious Disease Research in Zambia. 2018 

www.cirdrz.org/hivaids. Accessed 26/09/18 

 

Chandisarewa, W; Chibanda LS; Chirapa, A; Miller, M; Simoyi, A; Mahomva, 

M, Y. & Shettyg, A; 2007. Routine offer of antenatal HIV testing (“opt-out” 

approach) to prevent mother-to-child transmission of HIV in urban. Bulletin of 

the World Health Organ. 2007 Nov;85(11):843-50. 

 

https://www.ncbi.nlm.nih.gov/pubmed/18038074
https://www.ncbi.nlm.nih.gov/pubmed/18038074


31 
 

Choudhary MC and Bartlett J; 2015. Antiretroviral Therapy (ART) in Pregnant 

Women with HIV Infection: Overview of HIV Antiretroviral Therapy (ART) in 

Pregnancy. 

 

Clark, S: Saag, M: Decker W: Campbell H:  Roberson, J. & Veldkamp, P. 1991. 

High Titers of Cytopathic Virus in Plasma of Patients with Symptomatic Primary 

HIV-1 Infection. New England Journal of Medicine, 954–60. 

 

De Schacht, C:  Hoffman, H. J: Mabunda, N:  Lucas, C: Alons, C. L: Madonela, 

A:,Vubil, A:  Ferreira, O. C, Jr:  Calú, N:  Santos, I. S:  Jani, I. V. & Guay, L: 

2014.High Rates of HIV Seroconversion in Pregnant Women and Low Reported   

Levels of HIV Testing among Male Partners in Southern Mozambique: Results 

from a Mixed Methods Study. PLOS ONE, 9, e115014. 

 

Delicio, A. M:  Milanez, H: Amaral, A: Morais, S. S:  Lajos, G. J: Pinto E: Silva, 

J. L. & J.G, C. 2011. Mother-to-child transmission of human immunodeficiency 

virus in aten years period. Reproductive Health20118:35, 10.1186/1742-4755-8-

35. 

 

Dinh T.H; Delaney K.P: Goga A; Jackson D;  Lombard C; Selamawit W; 

Mogashoa M; Pillay Y. & Shaffer N. 2015. Impact of Maternal HIV 

Seroconversion during Pregnancy on Early Mother to Child Transmission of 

HIV (MTCT) Measured at 4-8 Weeks Postpartum in South Africa: A National 

Population-Based Evaluation. PLOS. 

 

Ditekemena, J: Koole, O: Engmann, C: Matendo, R: Tshefu, A: 2012. 

Determinants of male involvement in maternal and child health services in sub-

Saharan Africa: a review. Reprod Health. 

 

Drake, A:  Wagner, A: Richardson, B. & Stewart, G. 2014. Incident HIV during 

pregnancy and postpartum and risk of mother-to-child HIV transmission: a 

systematic review and meta-analysis. PLoS Med11. 

 

Dube FN: Cur M: 2008. The acceptability, knowledge and perceptions of 

pregnant women toward HIV Testing in pregnancy at Ilembe District; Research 

Article, Curationis 31 (3): 12-20. 

Foundation for AIDS Research  (am f AR) Statistics.2015. 

http://amfar.org/About-HIV-and-AIDS/Facts-and-Stats/Statistics--United-States/ 

Accessed 21/5/17 

 Idinsight. 2016. IDinsight Retrieved from IDinsight web site [Online]. Available: 

http:/idinsight.org/project/infant-early-diagnosis-for-hiv-3de/. 

 

GRZ 2014. Zambia Country Report: Monitoring the declaration of commitment 

on HIV and AIDS and the Universal Access. Biennial Report Submitted To The 

United Nations General Assembly Special Session On HIV And AIDS Reporting 

period: January 2012 – December 2013 March, Accessed 22/3/17 



32 
 

http://www.unaids.org/sites/default/files/country/documents/ZMB_narrative_rep

ort_2014.pdf. 

 

GRZ 2016. National AIDS Strategic Frame work, 2014-2016).  

http://www.nac.org.zm/sites/default/files/publications/National%20AIDS%20Str

ategic%20Framework-%202 Accessed 22/3/17. 

 

Gyeke, P; Dornoo, B, Sa;  Add, Atuahene, M;  Addo, N. & Yawson, A; 2016. 

Towards elimination of mother-to-child transmission of HIV in Ghana: an 

analysis of national programme data.International Journal for Equity in 

HealthThe official journal of the International Society for Equity in 

Health201615:5 DOI:10.1186/s12939-016-0300-5 
 

Healthline 2016, A. Detecting HIV: Seroconversion Time is Important. 

http://www.healthline.com/health/hiv-aids/seroconversion-time#overview1. 

Accessed 24/05/17. 

Heemelaar, N;Habets, Z;Makukula, J;Roosmalen & T;Akker 2015. Repeat HIV 

testing during pregnancy and delivery: Missed opportunities in a rural district 

hospital in Zambia.A European journal, Tropical Medicine and International 

Health. 10.1111/tmi.12432. 

 

Kinuthia, J Jn; Kiarie, F, C; Richardson, B;  Nduati, R.; Ngacha, M. & Stewart 

DJ; 2010. Cofactors for HIV-1 Incidence during Pregnancy and Postpartum 

Period. Current HIV Research, 8, 510-514. 

 

Landesman SH; Kalish LA; Burn DN; Minkoff H; Fox HE; Zorrilla,C;  Garcia P; 

Fowler MG; Mofenson, L; Tuomala R;1996; Obstetrical factors and the 

transmission of HIV from mother to child. NEJM. 334:25: 1617-1623. 

 

Lemens CL; 2011. Zambian Study shows Importance of early HIV test and Fast 

ART for Pregnant Women. http://www.aidsmap.com/Zambian-study-shows-

importance-of-early-HIV-test-and-fast-ART-for-pregnant-women/page/1875590/ 

 

Johnson LF;  Stinson, K;  Newell, M.-L;  Bland, R. M;  Moultrie, H;  Davies, 

M.-A;  Rehle, T. M; Dorrington, R. E. & Sherman, G. G. 2012. The contribution 

of maternal HIV seroconversion during late pregnancy and breastfeeding to 

mother-to-child transmission of HIV. Journal of acquired immune deficiency 

syndromes (1999), 59, 417. 
 

Liotta, G., Mc; Marazzi, Khethimipilo, E;Mothibi, I; Zimba, Amangoua, E; 

Bonje, E; Bossik, B., Pa; Robinson, P. S., K; Musokotwane, L; Palombi, P; 

Germano, P; Narciso, A; Luca, E; Alumando, Sh; Mamary, Nurja, A., Magid, 

G;Guidotti, S; Mancinelli, S; Orlando, M; Peroni, E; Buonomo & Saines., K;. 



33 
 

2015. Elimination of Mother-To-Child Transmission of HIV Infection: The Drug 

Resource Enhancement against AIDS and Malnutrition Mode. 

 

Lockman S.& Creek, T;. 2009. Acute Maternal HIV Infection during Pregnancy 

and Breast-Feeding: Substantial Risk to Infants J Infect Dis.  (5), 667-669. 

 

Lu, L; Legwaila, K.; Motswere, C; 2008  HIV incidence in pregnancy and the 

first post-partum year and implications for PMTCT programs; Presented at: 16th 

Conference on Retroviruses and Opportunistic Infections; Montreal, Canada. 

 

 

Mbena, Seni, J, A; Kajura, D; Matovelo & Kihunrwa, A; 2014. Human 

Immunodeficiency Virus Seroconversion and Associated Risk Factors among 

Pregnant Women Delivering at Bugando Medical Center in Mwanza, Tanzania. 

 

McCathy, J.& Maine, D; 1992. A Framework for Analyzing the Determinants of 

Maternal Mortality. Article in Studies in Family Planning Studies in Family 

Planning 23(1):23-33 · January 1992 with 3,239 Reads,doi:10.2307/1966825. 

Medicinenet,2018. 

http//www.medicinenet.com/script/main/art.asp?articlekey=7982. Accessed 

18/01/19 

Media Brief on Prevention of Mother to Child Transmission for Zambian 

Journalists, 2012. Panos Institute of Southern Africa. 

 

Medley, A; Garcia-Moreno, C; Mcgill, S. & Maman, S; 2004. Rates, barriers and 

outcomes of HIV serostatus disclosure among women in developing countries: 

implications for prevention of mother-to-child transmission programmes. 

Bulletin of the World Health Organization, 82, 299-307. 

 

Moodley D; Esterhuizen TM; Pather T; Chetty V; Ngaleka L; 2009. High HIV 

incidence during Pregnancy: Compelling reason for repeat HIV testing. 

23(10):1255-9 

 

MoH, 2014; Zambia Consolidated Guidelines for Treatment and Prevention of 

HIV 

Infection.http://www.moh.gov.zm/docs/reports/Consolidated%20Guidelines%20

Final%20Feb%202014.pdf 

 

Msuya, S;  Mbizvo, E. & Hussain, A; 2008. Low male partner participation in 

antenatal HIV counselling and testing in northern Tanzania: implications for 

preventive programs. AIDS Care., 20, 700–9. 

 

https://www.researchgate.net/journal/0039-3665_Studies_in_Family_Planning
https://www.researchgate.net/journal/0039-3665_Studies_in_Family_Planning


34 
 

Mtaja A; Amadi A & S, W; 2014. Awareness of Repeat Antenatal HIV Testing 

in Mothers Six Weeks Postnatal in Lusaka, ZambiaMedical Journal of 

Zambia.Journal Home > Vol 41, No 2 (2014) > 

Murray, M;  Embree, J; Ramdahin, S; Anzal, A; Njenga, S. & Plummer, F; 2000. 

Effect of human immunodeficiency virus (HIV) type 1 viral genotype on mother-

to-child transmission of HIV-1 Infect Dis, 746–749. 

Nah K; Nishiura H; Tsuchiya N; Sun X; Asai Y; Imamura A; 2017. Test and 

Treat Aproach to HIV/AIDS; a primer for mathematical modelling:BioMed V14 

PMC 55839 77 

NHS Audit 2007. Information and Analysis Unit, NSHPC and CHIVA Perinatal 

Transmission of HIV in England 2002-2005  

http://www.chiva.org.uk/files/7714/2556/6911/bhivapreg12.pdf Accessed 

18/5/17 

 

Nyoyoko PN and Umoh AV, 2016. The prevalence and determinants of HIV 

seroconversion among booked antenatal clients in the University of Uyo teaching 

hospital, Uyo Akwa Ibom state, Nigeria 

 

Peltzer, K., Jones, D., Weiss, S. M., Villar-Loubet, O., &Shikwane, E. (2013). 

Sexual risk, serostatus and intimate partner violence among couples during 

pregnancy in rural South Africa. AIDS and behavior, 17(2), 508-16.  

Pepfar 2016. PEPFAR Latest Gap Report. 

http://www.unaids.org/sites/default/files/media_asset/2016-prevention-gap-

report_en.pdf Accessed 18/5/17 

 

Pepfar 2007. The United States President's Emergency Plan for AIDS Relief: 

Promoting HIV Prevention through Zambia's Tourism Industry. 

https://www.pepfar.gov/partnerships/ppp/c23652.htm. Accessed 7/02/19. 

 

Roongpisuthipong, A.; Siriwasin, W; Simonds, R. J; Sangtaweesin, V; 

Vanprapar, N; Wasi, C;  Singhanati, S;  Mock, P;  Young, N;  Parekh, B;  

Mastro, T. D;  Shaffer, N; 2001. HIV Seroconversion During Pregnancy and 

Risk for Mother-to-Infant Transmission. for the Bangkok Collaborative Perinatal 

HIV Transmission Study Group JAIDS Journal of Acquired Immune Deficiency 

Syndromes: April 1, 2001. 

 

Shaffer, N;  Roongpisuthipong, A;  Siriwasin, W;  Chotpitayasunondh, T;  

Chearskul, S. & Young, N;. 1999. Maternal Virus Load and Perinatal Human 

Immunodeficiency Virus Type 1 Subtype E Transmission. Journal of Infectious 

Diseases, 590–9. 

 

https://www.ajol.info/index.php/mjz/index
https://www.ajol.info/index.php/mjz/issue/view/12650


35 
 

Shapiro, D; 1999. Risk factors for perinatal human immunodeficiency virus 

transmission in patients receiving zidovudine prophylaxis. Obstet Gynecol. 94, 

897–908. 

 

Shetty, A., M;. Moyo , M; Mhazo , Lieven, A. V;  Mateta, P. & Katzenstein, D; 

2005. The feasibility of voluntary counseling and HIV testing for pregnant 

women using community volunteers in Zimbabwe.  Int J STD AIDS;16:755-9. . 

Medline doi:10.1258/095646205774763090. 

 

Sikkema, K. & Bisset, R. 1997. Concepts, goals and techniques of counseling: 

review and implications for HIV counseling and testing. AIDS Educ Prev. ;9 

Supl B:14-26. 

 

Sperling, R;, Shapiro, D; Coombs, R;  Todd, J;  Herman, S;, Mcsherry, G; 

O'sullivan, M; Dyke, R. V; Jimenez, E; Rouzioux, C; Flynn, P;  Sullivan, J;  

1996  Maternal viral load, zidovudine treatment, and the risk of transmission of 

human immunodeficiency virus type 1 from mother to infant. Pediatric AIDS 

Clinical Trials Group Protocol 076 Study Group. N Engl J Med, 22, 1621-9. 

 

Umeononihu OS; Ikechebelu IJ; Okonkwo EN; Udigwe OG and Mbachu I; 2013 

The prevalence of HIV seropositivity in late pregnancy among antenatal 

attendees with seronegativity status in first half of pregnancy in Nnewi, South 

East Nigeria. 

 

UNAIDS 2013. Global Report on the Global AIDS epidemic Geneva, 

Switzerland: Joint United Nations Program on HIV/AIDS 

(UNAIDS).http://www.unaids.org/sites/default/files/media_asset/UNAIDS_Glob

al_Report_2013_en_1.pdf  Accessed 14/4/17. 

 

UNAIDS  2014 The Gap Report, 

.http://www.unaids.org/en/media/unaids/contentassets/documents/unaidspublicati

on/2014/UNAIDS_GapReport. Accessed 14/4/17. 

 

UNAIDS 2015. Progress Report on the Global Plan towards the elimination of 

new HIV infection among Children and keeping Mothers 

alive.http://www.unaids.org/en/resources/documents/2015/JC2774_2015Progress

Report_GlobalPlan Accessed 14/4/17. 

 

UNAIDS 2016, Prevention Gap Report  

http://www.unaids.org/sites/default/files/media_asset/2016-prevention-gap-

report_en.pdf 26/09/18 

 

UNICEF 2011 Zambia; Elimination of Mother to Child Transmission of HIV. 

http:/www unicef.org/zambia. Accessed 12/09/18 

 



36 
 

Urassa, W; Kaaya, S; Mwakagile, D; O'brien, M; Antelman, G. & Hunter, D; 

2006;. Evidence of a substantial decline in prevalence of HIV-1 infection among 

pregnant women: data from 1995 to 2003 in Dar es Salaam,Tanzania. Scand J 

Publ Health  34:272–278. 

 

Urban M,& Chersich, M. 2004. Acceptability and Utilisation of Voluntary HIV 

Testing and Navirapine to reduce mother to child transmission of HIV-1 

intergrated into routine clinicalcare. South African Medical Journal, 362-366. 

 

Wand, H. & Ramjee, G. 2012. Assessing and evaluating the combined impact of 

behavioural and biological risk factors for HIV seroconversion in a cohort of 

South African women. AIDS Care. 24 (9): 1155-1162. 

10.1080/09540121.2012.687820. 

 

Wertz J;  Cesario J;  Sackrison J; Kim S & C, D; 2011. Acute HIV Infection in 

Pregnancy: The Case for Third Trimester Rescreening.2011;2011:340817. 

 

Wettstein, C;  Mugglin, C; Matthiasa, B. E;  Blaser, N;  Vizcaya, L. S. A ; Estill, 

J,  Bender, N., Davies, M.-A., Wandeler, G. & Keiser, O. 2012. Missed 

opportunities to prevent mother-to-child-transmission: systematic review and 

meta-analysis. 

 

WHO 2010. EMTCT Strategic Vision 2010/2015 Preventing Mother-to-Child 

Transmission of HIV to Reach the UNGASS and Millennium Development 

Goals.http://whqlibdoc.who.int/publications/2010/9789241599030_eng.pdf. 

WHO 2012. Programmatic Update: Use of Antiretroviral Drugs for Treating 

Pregnant Women and Preventing HIV Infection in Infants 

 

WHO 2017, Global validation of Elimination of Mother to Child Transmission 

of HIV and Syphilis. https://www.who.int/reproductivehealth/congenital-

syphilis/emtc-gvac/en/ 

Yegane N; Varella I; Santos BR; Goncalves de Melo M; Simon M; Melo T and 

Saines KN; 2012. Risk taking behaviour for HIV acquisition during pregnancy in 

Porto Alegre, Brazil: Infectious Diseases in Obstetrics and Gynecology, vol. 

2012, Article ID 490686, 6 pages,  https://doi.org/10.1155/2012/490686. 

ZAMPHIA 2016. Zambia Population-based HIV Impact Assessment.ZAMPHIA 

2015-2016. 

https://phia.icap.columbia.edu/wpcontent/uploads/2016/09/ZAMBIA-

Factsheet.FIN_.pdf. Accessed 26/09/18 
 

https://doi.org/10.1155/2012/490686


37 
 

APPENDICES 

 

Appendix A: Letter of Approval from Biomedical Research and Ethics Committee 

 



38 
 

Appendix B: Letter of Approval from National Health Research Authority 

 

 



39 
 

Appendix C: Check List for Variables 

 

No. VARIABLE NAME COMMENT/OBSERVATION 

1 Age  

2 Marital status  

3 Residence 

 Low density 

 Medium density 

 High density 

 

4 Partner HIV status  

5 Income level 

 Low 

 Average 

 High 

 

6 History of STI  

7 Education level 

 No education 

 Primary 

 Secondary 

 Tertiary 

 

8 Number of HIV tests  

  

 

 


