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ABSTRACT 

Despite high coverage of PMTCT services and the prevention strategies offered at ANC, new 

HIV infections in pregnant women are still occurring. The aim of this study was to measure 

the incidence of HIV during pregnancy and the relationship between new HIV infection and 

demographic factors. 

A retrospective cohort study was conducted in three of Zambia’s provinces, i.e. Central, 

Copperbelt and North Western. Ten health facilities were sampled conveniently by selecting 

those with highest attendance of ANC. Data on the demographic factors (province, residence, 

age, marital status, parity), the HIV test and re-test results and the time between the tests 

(months of observation) were extracted from the safe motherhood and PMTCT registers. 

Survival analysis was performed to estimate the HIV incidence and influences of 

demographic factors.  

Of the 8394 clients who initially tested negative for HIV on their first test 53 (0.6%) new 

infections occurred between the first and the repeat HIV test representing an overall HIV 

incidence of 2.3 [95%CI 1.8-3.0] per 100 person years of observation. Difference in 

incidence of HIV was statistically significant by demographic characteristic age not 

statistically significant by residence, marital status and parity and some trends where noticed. 

The 30-49 years age group had the highest incidence of HIV, showing a burden two-fold 

higher than that of the <20 years age group (3.5 vs.1.7) per 100 person years of observation P 

value 0.026). The incidence also tended to be higher in married women compared to single. 

New HIV infections observed in these pregnant women suggests presence of risky exposure 

to HIV infection, a pointer to limitations of past and present HIV preventive efforts. PMTCT 

programs are urgently advised to put much higher emphasis on HIV prevention among 

pregnant women found with a negative test result early in pregnancy.  
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CHAPTER ONE: INTRODUCTION 

Mother to child transmission is the main route of HIV transmission to children. It can occur 

during pregnancy, child birth or during breast feeding. About 260,000 children worldwide 

were estimated to have been infected with HIV in 2012 (UNAIDS, 2013), more than 90% of 

these children live in Sub- Saharan Africa which is the region with the highest prevalence of 

HIV in the general population (UNAIDS, 2013, WHO, 2012). New HIV infection during 

pregnancy can increase the woman’s’ risk of vertical and horizontal transmission of HIV 

especially if the incident infection goes undetected. Globally, the rate of MTCT has declined; 

high income countries have reached low transmission rates of MTCT through the provision 

of high coverage services to pregnant women, low and middle income countries are 

approaching this. In order to achieve the global target of eliminating new HIV infections 

among children by 2015 and keeping their mothers alive, key strategies where recommended 

by the joint united nations programme on HIV/AIDS (UNAIDS, 2012). Globally, a lot of 

progress has been made on the strategies aimed at increasing access to antiretroviral 

medicines but not much progress has been made towards the strategy of strengthening 

primary HIV prevention services to ensure that women in the reproductive-age (including 

pregnant women) and their partners avoid new HIV infections (UNAIDS, 2013). The 

occurrence of new HIV infections among women shows that more efforts are needed to 

prevent new infections in women and their sexual partners (UNAIDS, 2013). A study done in 

the USA (Birkhead et al., 2010) found that even though the number of HIV positive babies 

born from women that seroconverted during pregnancy was low, their contribution to residual 

MTCT was high.   

In sub-Saharan Africa, the HIV incidence among women has been declining in most high 

prevalence countries (UNAIDS, 2013). A few studies conducted in some sub-Saharan 
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countries (Keating et al., 2012, Gray et al., 2005, Munjoma et al., 2010) found a higher risk 

of HIV acquisition among pregnant women than in non-pregnant women of a similar age,  

and this led to a conclusion that pregnant women have a higher  risk of acquiring the HIV 

infection than those who are not pregnant. A study in Lilongwe Malawi (Keating et al., 2012) 

revealed that the incidence of HIV among women during pregnancy was high (4cases per 100 

person years of observation). Despite reduced sexual activity during pregnancy, pregnant 

women were still susceptible and at higher risk of HIV acquisition. They suggested that this 

observation could be due to various reasons such as behavioural risk factors or biological 

factors but they did not have sufficient evidence to prove this. The study showed that 

retesting for HIV during pregnancy is important for identifying HIV seroconverters and the 

researchers suggested that pregnant women should be given more information about their 

higher risk of HIV acquisition and how they can protect themselves, their unborn children 

and their male partners. They suggested that more studies should be done to investigate why 

women are more susceptible to acquiring HIV during pregnancy (Keating et al., 2012). 

A study in South Africa (Moodley et al., 2009) revealed an incidence rate of 10.7 per 100 

person years of observation during pregnancy and they showed that pregnant women are four 

times more susceptible to new HIV infections than their negative counterparts and behavioral 

risk factors were not associated to the new infection. This study demonstrated the importance 

of retesting for HIV during pregnancy in identifying seroconverters and reducing chances of 

vertical and horizontal transmission of HIV. They suggested that more research should be 

done to identify causes of higher risk of primary HIV infection in pregnancy. Others have 

also underscored that prevention strategies and HIV retesting during pregnancy should be 

strengthened in order to eliminate mother to child transmission of HIV and other horizontal 

transmission (Kieffer et al., 2011, Moodley et al., 2011). Biologically, a pregnant woman is 

more susceptible to the HIV infection because the body increases its expression of a certain 
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receptor for HIV-1 as gestation advances. They recommended that pregnant women should 

be informed of the HIV status and they should also be informed of their increased risk of HIV 

infection and the importance of sexual behavior change such as condom use throughout 

pregnancy and postpartum.  

A study conducted on adolescent women in south Africa (Christofides et al., 2014) showed 

that the incident risk ratio was higher in those who had their first pregnancy in early 

adolescence and the authors suggested that behavioural factors may be important in 

explaining  the increased risk of incident HIV in pregnancy. This study found an incidence 

rate of 6.0 per 100 person observation years. A study in Swaziland (Kieffer et al., 2011) 

found an incidence rate of HIV infections in pregnancy of 16.8 per 100 person years 

observation and showed that it is important for HIV negative pregnant women to retest for 

HIV routinely during the course of their pregnancy. The study also found that the rate of 

transmission of HIV was higher in women that seroconverted during pregnancy due to higher 

viral loads than in those with chronic infection. They concluded that a contributing factor to 

incident HIV in pregnancy could be that programs pay more attention to the pregnant women 

who are HIV positive in antenatal clinic and inadequate attention is given to those that test 

negative for HIV. More needs to be done to keep HIV negative pregnant women uninfected. 

A study done in Rakai Uganda (Gray et al., 2005) revealed that HIV incidence was higher 

among pregnant women than in non pregnant lactating women, they adjusted for behavioural 

factors and concluded that behavioural factors were not responsible for the increased risk of 

HIV incidence during pregnancy and they speculated that biological factors could explain 

this. This study found an incidence rate of 2.3 per 100person years of observation during 

pregnancy and they showed that retesting for HIV during pregnancy and in labour is an 

opportunity to identify missed opportunities for PMTCT. They also suggested that there is 

need to continue educating pregnant women about their increased risk of acquiring HIV and 
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about prevention strategies such as safe sex and abstinence where feasible. There is need for 

further studies to form interventions and strategies for antenatal and postnatal populations to 

prevent new HIV infections and improve the health care of the mother and child (Gray et al., 

2005).  

A study done in Kenya (Kinuthia et al., 2010) found that the incidence of HIV infection 

during pregnancy was high 6.8 per 100 person years. This was significantly higher in one 

region (Nyanza-13.8 per 100 person years) than the other (Nairobi-3.8 per 100 person years) . 

Factors associated to this HIV seroconversion were education, marital status and region. They 

also found that there was high acceptability of retesting for HIV during pregnancy at the 

ANC with 95% of women that tested negative for HIV on their first visit to the ANC 

accepting to retest.  High incidence rate of HIV among women during pregnancy showed that 

more effort and strategies should be put in place to keep HIV negative women uninfected 

(Kinuthia et al., 2010).  

A systematic review and meta analysis of African studies (Drake et al., 2014) revealed that 

the incidence rate during pregnancy ranged from 0 to 16.8 per 100 years of observation , the 

pooled incidence rate during pregnancy was 4.7 (95%CI 3.3-6.1) and it was highest in south 

east Africa compared to other regions of Africa. Africa had the highest pooled incidence of 

HIV during pregnancy compared to the other continents; the incidence of HIV during 

pregnancy was not significantly different from that during postpartum period. The risk of 

acquiring new HIV infection was higher among women during pregnancy or postpartum than 

that of non pregnant on non lactating women but the difference was not significant. The rate 

of MTCT was twofold higher in women that where pregnant or in the postpartum period with 

incident HIV infection compared to those with a chronic infection, this could be because of 

the high vireamia of HIV, low maternal HIV antibodies and lack of treatment (ART) due to 

the missed opportunity of identifying the HIV status due to the window period or lack of 
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retesting for HIV. This demonstrated the importance of early detection of incident HIV 

during pregnancy or the postpartum period and early initiation of PMTCT ARVs.  

A study in Africa on HIV-1 serodiscondant couples  (Mugo et al., 2011) found that the risk of 

acquiring new HIV-1 infection during early and late pregnancy was elevated and it was twice 

that in the non pregnant period. The study also showed that pregnant women with incident 

HIV had a higher risk of MTCT and the risk of HIV transmission from female to male during 

pregnancy was increased by two fold. These findings can be useful in designing prevention 

strategies and interventions. New HIV infection in pregnancy is a risk for the pregnant 

woman, unborn child and her partner. The finding that HIV acquisition is increased during 

pregnancy can be in partly explained by sexual behavioural factors. 

An article (Mofenson, 2010) on prevention in neglected subpopulations explains that the 

increased risk of HIV acquisition in pregnancy and the high viral load in the primary 

infection and other biological factors during pregnancy can be conducive for transmission of 

the virus from male sex partner to the pregnant women. The article suggested that it is 

important for antenatal programs to emphasise on condom usage as a prevention strategy and 

to involve the male partners in the prevention interventions.  

Early diagnosis of new HIV infections especially in pregnant women is important so that it 

can lead to an increased number of women who know of their infections, effective 

intervention can be initiated on time (Njeru et al., 2011) and the chances of vertical and 

horizontal transmission can be reduced. A study (Faghih and Secord, 2012) showed that 

undiagnosed HIV during pregnancy can lead to an increased risk of perinatal infection. Four 

pregnant adolescents who were negative on their first HIV test but did not re-test became 

HIV positive during their pregnancy this seroconversion was missed and only diagnosed 

when their children displayed HIV defining symptoms. The seroconversion of these pregnant 
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adolescents was missed out even though the first test was done with negative results. This 

showed that there is need for retesting routinely for HIV in the third trimester and at labor to 

avoid missing opportunities for effective interventions. HIV retesting will prevent a delay in 

HIV diagnosis and decrease HIV transmission from mother to child (Faghih and Secord, 

2012). 

New HIV infections that occur during pregnancy can be used as a tool for improving 

strategies and interventions for the elimination of mother to child transmission programs and 

to assess their effectiveness. Prevention of mother to child transmission (PMTCT) programs 

have shown a reduction in the risk of mother to child transmission of the HIV infection after 

the introduction of antiretroviral therapy, safe delivery methods and awareness of feeding 

methods. This reduction can be an indication of the better implementation of the PMTCT 

programs.  It is important to monitor and evaluate PMTCT programs. A lot of new HIV 

infections may go undetected during pregnancy because of the window period during which 

the HIV antibody test cannot detect the HIV due to low concentrations of the HIV antibody in 

the blood, poor attendance of antenatal clinic and other factors.  More studies should be done 

to identify, explore and understand the causes of these new infections. Analysis of routine 

program data such as records from the antenatal clinic can be useful for assessing, monitoring 

and evaluating the outcomes of the prevention of mother to child transmission programs to 

better guide these preventive efforts. One of the recommendations by the committee of 

pediatric AIDS is that all programs that detect HIV in mothers and infants should evaluate 

those who were not tested periodically (AIDS, 2008). The HIV status of pregnant women 

should be known if the PMTCT programs are to be effective. A study (Nesheim et al., 2007) 

showed the importance of retesting for HIV in identifying pregnant women with the primary 

HIV infection. An article (Hankins and de Zalduondo, 2010) suggests that primary prevention 

of HIV is very important and prevention programs should be tailored for a specific local 
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population. A combination of prevention programs should be used and professionals from 

different specialties’ should work together for the interventions to be effectively 

implemented.  

Zambia has experienced a very serious HIV epidemic with a national prevalence of 14.3% in 

adults aged 15-49 years. The estimated prevalence is 16.1% in women and 12.3% among 

men. There are marked geographical differences and the HIV prevalence is about two times 

higher in urban against rural populations (Central Statistical Office and Inc, 2009). This is the 

situation after a period of about 15 years with an overall declining HIV incidence (Kayeyi et 

al., 2012). Access to ART has improved dramatically in Zambia in the past five years and 

HIV positive pregnant women have the opportunity to reduce their risk of mother to child 

transmission through PMTCT services in health facilities across the country. Over the years a 

significant decline in new HIV infections in children has been observed, but new HIV 

infections in pregnant women as well as mother to child transmission is still occurring. 

Incident HIV can go un noticed by a pregnant woman due to poor access to or lack of 

utilization of antenatal care services and some pregnant women do not adhere to the 

antiretroviral therapy (Hampanda, 2012) . The risk of HIV transmission from mother to child 

can be as high as 25-45% without proper intervention but the risk can be reduced to below 

5% given preventive services offered in the PMTCT program. Coverage of PMTCT services 

has increased steadily but a high percentage of women are not utilizing this service or being 

given the most efficacious ARV regimen or they are not adhering to treatment. PMTCT 

services mainly focus on the HIV positive pregnant women and less on those that test 

negative. 

In Zambia, it is recommended that every pregnant woman should be encouraged to test for 

HIV on an opt-out basis (routine HIV test) at their first visit to the antenatal clinic and those 

that test negative are encouraged to retest every three months at subsequent visits to the 
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antenatal clinic, during labour and during breast feeding. In provider initiated opt-out HIV 

testing, a pregnant woman is informed that an HIV test will be done alongside other routine 

prenatal care blood tests unless she declines or opts-out. Opt-out HIV testing has increased 

the number of pregnant women that test for HIV (MOH, 2010).  

The two main tests for HIV are the antibody/antigen tests and the virology tests. The 

antibody/antigen test looks for antibodies that are produced as a result of the bodies’ reaction 

to HIV and other foreign substances. When HIV enters the body, it infects the T-helper 

lymphocyte cells of the immune system and the infected person’s immune system responds to 

the infection by producing antibodies to fight the new HIV infection. During this stage (acute 

or primary infection), a person is highly infectious because their viral load is high and the 

level of the HIV antibodies is low and cannot be detected by the antibody test. 

Seroconversion is the interval during which HIV antibodies are first produced and rise to 

levels that are detectable in the blood after the initial infection. It usually happens in three 

weeks in most infected individuals. The window period is the time between the first infection 

and seroconversion. In this period, the level of HIV antibodies in the blood of an infected 

person cannot be detected by an antibody test and this new HIV infection may go undetected 

if the person does not re-test after three months. The viral load of the HIV infection during 

this stage is high and the risk of transmission is substantially higher than at the chronic stage. 

The presence of the antibodies is used to determine presence of HIV infection. The 

antibody/antigen test is commonly done based on a blood sample. Rapid HIV antibody tests 

are the most appropriate tests for routine diagnosis of HIV in adults because they are 

inexpensive and the results are known in a short time. In Zambia pregnant women are 

screened for HIV using a rapid test kit (Abott determine) and if the result is positive a 

confirmatory test is done using a Uni gold recombigen test kit, if both results are positive 

then the woman is positive, if the Abott determine is positive and the uni-gold negative then 
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the pregnant woman is HIV indeterminate and another test using the SD Bioline should be 

done(AVERT, 1986-2014) . The HIV antibody test has limitations due to the window period, 

therefore a negative test result does not necessarily rule out a recent infection. A person that 

had a recent exposure will need to be retested after three months to obtain an accurate result. 

The virologic tests diagnose HIV by detecting the HIV virus in a blood sample using the 

polymerase chain reaction (PCR). HIV PCR test detects the deoxyribonucleic acid (DNA) 

and ribonucleic acid (RNA) that indicate the presence of HIV in the genetic material of an 

infected person. It is more sensitive and more expensive than the antibody/antigen because it 

requires sophisticated equipment and laboratories (MOH, 2010). 

The Centre for disease control (Branson et al., 2006) in the USA recommends universal and 

routine HIV screening in pregnancy and the simplification of the screening process so as to 

encourage more pregnant women to know their HIV status while preserving their right to 

decline the test. Routine testing on an opt-out basis has turned out to be more effective than 

voluntary HIV counseling and testing in detecting unsuspected HIV infection because more 

women are tested.  Mother to child transmission usually occurs when pregnant women do not 

know their HIV status and thus were not receiving antiretroviral therapy. Retesting pregnant 

women that previously tested HIV negative is a national policy in Zambia. Even though the 

policy is currently being implemented in Zambia prevention care and treatment (ZPCT) 

supported health facilities information in relation with sero-conversion, incidence and 

prevalence is not regularly available in PMTCT. Repeat testing for HIV infection during 

pregnancy can be cost effective and beneficial because HIV infections can be detected early 

and the quality of life of mother and child can be improved through effective interventions 

including provision of antiretroviral therapy can be initiated. This can result in substantial 

reductions in mother to child transmission and the preservation of the pregnant woman’s life. 

The occurrence of new HIV infections in pregnant women and MTCT of HIV as described 
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above shows that there are some missed opportunities in the PMTCT program and there is 

need for improved strategies to ensure that all pregnant women go for the recommended 

number of HIV tests during their pregnancy and if positive they get appropriate interventions 

including treatment. Preventive counseling should be offered to all pregnant women pre and 

post HIV test regardless of their HIV status (Njeru et al., 2011). MTCT can be reduced to less 

than 5% with the appropriate interventions and preventive HIV counseling. It is critical for 

PMTCT programmes to have prevention strategies to keep pregnant women that were found 

to be HIV negative uninfected throughout their pregnancy, child birth and breast feeding. The 

PMTCT/ANC programs should include strategies should that emphasize usage of condoms 

during pregnancy and during the lactating period to protect the mother and child.  

In line with PMTCT programmes, prevention of primary infections during pregnancy can be 

done using different interventions that target both the pregnant women and their male 

partners. These can be implemented at the health facilities and through community-oriented 

approaches. The interventions should be designed specifically for the target group or 

population. Specific interventions can be preventive counselling regardless of test result, 

health education and promotion of condom usage (world health organization, 2009).  
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CHAPTER TWO: RESEARCH FOCUS 

2.1 Statement of the Problem 

One of the four recommendations set by the UNAIDS towards achieving the global plan of 

eliminating new HIV infections in children by the year  2015 and keeping their mothers alive 

is to prevent primary HIV infections in women and their partners in the reproductive age 

group (UNAIDS, 2012) . In Zambia, there is wide coverage of PMTCT services and 90% of 

pregnant women living with HIV have access to ARVs to prevent mother to child 

transmission (UNAIDS, 2013). 

Despite all the efforts and strategies being implemented at the antenatal care (ANC) and in 

PMTCT programmes; new HIV infections are still occurring during pregnancy and not all 

women re-test for HIV in pregnancy. New HIV infections in mothers and children indicate 

gaps and missed opportunities in the PMTCT programs.  Prevention of new HIV infections in 

pregnant women is important because during acute HIV infection the viral load is high as the 

body has not produced antibodies to fight the infection and the replication of the virus is high. 

Furthermore, the risk of mother to child transmission and the transmission of HIV from 

female to male and vice-versa is higher during acute infection. Identification of incident HIV 

cases can be delayed or missed because during the window period rapid tests cannot detect 

the HIV antibodies and some pregnant women  do not test or retest for HIV.  

 

2.2 Rationale  

There are no recent estimates of HIV incidence during pregnancy from Zambia. This study 

aimed at measuring the incidence rate of HIV infection during pregnancy and to determine 

whether the demographic factors province, residence, age, marital status and parity were 

associated with HIV seroconversion using the safe motherhood and PMTCT registers. The 
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findings of this research will be useful for the identification of gaps in PMTCT and to design 

other research using mixed methodology. Testing and retesting for HIV is an important part 

of the PMTCT services and it can be used as a tool for checking the quality and effectiveness 

of PMTCT program (Kieffer et al., 2011). 

 

2.3 Research Question 

What was the incidence of HIV during pregnancy and its associations to demographic factors 

from January 2011 and December 2012?  

 

2.4 Research Objectives 

2.41 General Objective   

Estimate the incidence of HIV during pregnancy and its associations to demographic                                           

factors. 

 

2.42 Specific Objectives  

1. To measure the proportion of pregnant women that tested HIV negative on their first test 

and visit to the antenatal clinic and sero-converted on a subsequent visit.  

2. To measure the relationship between HIV incidence in pregnancy and demographic 

characteristics province, residence, age, marital status. 

3. To measure the association between HIV incidence in pregnancy and parity. 
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2.5 The Proximate-determinants conceptual framework 
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Figure 2.1:  Proximate-determinants conceptual framework for factors affecting the risk of 

sexual transmission of HIV infections; [source: The journal of infectious diseases 2005; 191 

(supplement) S61-7] 
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The conceptual framework was adapted from the proximate determinants conceptual 

framework for factors affecting the sexual transmission of HIV (Boerma and Weir, 2005). It 

can be used to show the link between social, environmental factors with the biological factors 

that cause HIV infection. The proximate determinants framework identifies and categorizes 

the proximate determinants that are either behavioural or biological or both. Proximate 

determinants can be influenced by changes in the underlying determinants (contextual factors 

and intervention programs) and are directly linked to the biological determinants that 

influence the health outcome HIV infection.  

The study was limited to the underlying determinants that are the demographics; province, 

residence, age, marital status and parity that were recorded in the safe motherhood and 

PMTCT registers. These underlying determinants were linked to proximate determinants that 

influence the health outcome (new HIV infection) through the biological determinants. The 

assumptions were that residence of women affects their ANC attendance and utilization of 

PMTCT services, that age affects behaviour, and that marital status affects sexual behaviour 

such as number of sex acts and condom protection. 

. 
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CHAPTER THREE: METHODOLOGY 

3.1 Study Setting 

Zambia is a landlocked country located in southern Africa and it shares its’ borders with eight 

neighbouring counties; Democratic Republic of Congo, Angola, Namibia, Botswana, 

Zimbabwe, Mozambique, Malawi and Tanzania. Zambia has ten provinces namely: Western, 

North western, Copperbelt, Lusaka, Central, Southern, Eastern, Luapula, Muchinga and 

Northern. This study was carried out in the three provinces Central, Copperbelt and North 

western at a total of ten health facilities; four rural and six urban health facilities. The health 

facilities where Kabundi East, Chawama, Ndeke and Lubengele clinics on the Copperbelt 

province; Kapiri urban clinic, Chibefwe, Masansa and Chitanda health facilities in Central 

Province; Solwezi Urban Clinic and Mwinilunga district hospital in North Western province.  

 

3.2 Study Design 

The study was a retrospective study of records of women attending antenatal care. Data from 

selected health facilities supported by Family Health International 360’s (FHI 360) Zambia 

prevention care and treatment (ZPCTII) project was used. FHI360 is a human development 

organisation that aims to improve people’s lives in lasting ways and the ZPCTII project 

provides support to the Ministry of Health of Zambia in scaling up HIV/AIDS services and 

overall strengthening of the health systems. It does this by increasing access to the utilization 

of HIV/AIDS prevention, care and treatment services at selected health facilities in six of 

Zambia’s ten provinces namely; Luapula, Muchinga, Northern, North-western, Copperbelt 

and Central Province. It offers support in HIV testing and early diagnosis of HIV in infants 

that are born to HIV positive mothers. 

Antenatal care services and PMTCT services are provided at health facilities. The PMTCT 

mainly focuses on HIV positive women of child bearing age, unintended pregnancies in HIV 
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positive women and mother to child transmission of HIV. Pregnant women are tested for HIV 

using an opt-out strategy at their first visits to the antenatal clinic and those that test negative 

are retested for HIV at subsequent visits. Bookings for antenatal visits are recorded in the safe 

motherhood register, the HIV test and other data is recorded in the PMTCT register. The 

clients’ unique ID number was used to trace a woman’s records starting from the safe 

motherhood register to the PMTCT register. 

 

3.3 Study population and sampling 

The study targeted all pregnant women that tested negative for HIV on their first test, had a 

retest for HIV infection and attended ANC more than once at the selected health facilities. 

Health facilities used in this study were conveniently sampled The health facilities that had 

the highest numbers of women attending ANC in North-Western, Central and Copperbelt 

Provinces were selected. 

 

3.4 Study Variables 

The dependent variable was the HIV status of a repeated test being performed during the 

pregnancy among women attending ANC. HIV incidence during pregnancy was the outcome 

measure and was defined as number of HIV infections per 100 years of observation. Time of 

observation was measured in months from the first to the second HIV test conducted during 

pregnancy. The independent variables were province, residence (urban vs. rural), age, marital 

status and parity.   
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3.4.1 Inclusion criteria 

Data for pregnant women that tested negative for HIV on their first test retested for HIV on a 

subsequent visit and attended ANC more than once at the selected health facility from 

January 2011 to December 2012 were included in the study. 

 

3.4.2 Exclusion Criteria  

The pregnant women that tested positive for HIV on their first HIV test, those that only had 

one HIV test at their visit to the ANC and pregnant women that did not attend ANC between 

January 2011 and December 2012 were excluded from the study. 

 

3.5 Ethical Considerations 

Clearance for the research was obtained from the ministry of health, district medical officers 

and from Excellence in research ethics in science converge independent review board (ERES 

IRB) I.R.B No. 00005948. Confidentiality and respect for the client’s information was 

maintained at all times. Names of the participants were not used so as to maintain 

confidentiality and to protect their privacy. The potential benefit of the study is that the 

information collected can be helpful in identifying new areas of research needed to create 

new prevention strategies and to improve the existing ones.  

 

3.6 Data Management 

The procedures were that bookings for antenatal visits were recorded in the “Safe 

Motherhood” register and that the HIV test and other data were recorded in the PMTCT 

register. Every pregnant woman was given a unique client ID number (a unique safe 

motherhood number) that was used to track a woman’s records starting from the safe 
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motherhood to the PMTCT registers. The information collected was stored in a private and 

secure location. No names were used in order to maintain confidentiality. Data extracted from 

the safe motherhood register was safe motherhood number, age, parity, marital status and 

residence. From the PMTCT register data on date of HIV test, HIV test result, re-tested for 

HIV, date of HIV re-test and HIV re-test result. This data was transferred onto a data 

collection form by trained research assistants using a standard operating procedure. It was 

entered onto a Microsoft Access (Microsoft Office 2007) data base that had validations set to 

avoid certain errors. It was checked for errors and cleaned then exported to the software 

STATA for Windows version 11.0 (StataCorp, College Station, Texas, USA, 2009) where 

statistical analysis was carried out. 

Data was further cleaned and missing data was coded as missing and excluded from the final 

data set during analysis.   The outcome variable (HIV retest) was coded as zero (negative) or 

one (positive), indeterminate cases were coded as missing and excluded during analysis. 

Independent variables age was divided into the subgroups <20 years, 20-24 years, 25-29 

years and 30-49years; residence was subdivided into rural or urban, marital status was 

classified as single (not married) or ever married; parity was subdivided into three groups: 0, 

1-4and 5-9 and 10-14 live births. The groups for age, residence and marital status were 

chosen because they were similar to what was seen in literature. Univariate analysis was done 

to summarize the data into frequencies. Survival analysis was used for bivariate analysis that 

was done to find the point incidence for HIV in the overall population and in different strata. 

Cox proportional hazard regression was used for multivariate analysis to estimate the 

adjusted and unadjusted rate ratio (Hazard ratio). The analysis was done using a 95% 

confidence interval. 
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Table 3.1 Dependent and independent study variables 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source of 

data 

Variable  Indicator Measure of Interest 

 PMTCT 

register 

 

 

 

Safe 

Motherhood 

register 

Dependent Variable   

HIV after a repeat 

test 

Proportion positive 

Proportion Negative 

number (percentages) 

Independent 

Variables 

  

Province Central 

Copperbelt 

North western 

number (percentages) 

Residence Rural  

Urban 

number (percentages) 

Health Facility Rural  

Urban 

 number 

(percentages) 

Age <20 

20-24 

25-29 

30-49 

number (percentages) 

Marital Status % single 

% Ever married 

 number 

(percentages) 

Parity 0 

1-4 

5-9 

10-14 

 number 

(percentages) 
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CHAPTER FOUR: RESULTS 

A total of 8394 entries of HIV negative pregnant women on their first test were extracted 

from the safe motherhood and PMTCT registers. These women were retested for HIV in the 

period January 2011 to December 2012 and these results were available. After the data was 

coded, the total number of entries reduced because of missing entries which also further 

differed by population subgroups. The sub group age had 34 missing entries, residence had 

51 missing entries, and parity had 240 missing entries, marital status 190 missing entries. 

Missing data were excluded from the analysis. (Table 4.1) 
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Table 4.1: Baseline Characteristics of Study Population 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Of all the clients: 78% were from urban areas health facilities and 22% where from rural 

health facilities. The mean age of  pregnant women that were included in the study was 24.4 

years and ranged from12 to 48 years. A larger percentage (94%) of the pregnant women was 

married and a larger proportion had one to four children.   

 

 

  

Characteristic  Population n (%)
 

Total population 8394 

Province  

Central 1195 (14.2) 

Copperbelt 5464 (65.1) 

North western 1735 (20.7) 

  

Residence   

Rural 1811 (21.6) 

Urban 6532 (78.4) 

N=8343  

 

Age –group
 

 

<20 2114 (25.3) 

20–24 2678 (32.0) 

25–29 1844 (22.1) 

30-49 1724 (20.6) 

N=8360  

 Mean age in years =24.4  

 

Marital status 

 

Single  498 (6.1) 

Ever married 7706 (93.9) 

N=8204  

 

Parity 

 

0 2628 (32.2) 

1-4 4844 (59.4) 

5-9   677 (8.3) 

10-14       5 (0.1) 

N=8154  
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Table 4.2: HIV incidence during pregnancy  by demographic factors  in selected rural and 

urban health facilities 

Characteristic Population 

n (%) 

PY
*
 of 

observation  

# of new 

infections 

Incidence per 

100 

PY(95%CI**) 

p-

values 

Total   2280.60 53 2.3 (1.8-3.0)  

Province      

Central  1195 (14.2) 307.4 9 2.9 (1.5-5.6) 0.066 

Copperbelt 5464 (65.1) 1491.9 31 2.1 (1.5-3.0)  

North western 1735 (20.7) 481.3 13 2.1 (1.6-4.7)  

      

Residence      

Rural 1811 (21.6) 518.4 11 2.1 (1.2-3.8) 0.735 

Urban 6532 (78.4) 1749.4 42 2.4 (1.8-3.2)  

      

Age group
 

     

<20 2114 (25.3) 594.86 10 1.7 (0.9-3.0) 0.026 

20–24 2678 (32.0) 717.83 15 2.1 (1.3-3.5)  

25–29 1844 (22.1) 495.41 12 2.4 (1.4-4.3)  

30-49 1724 (20.6) 463.6 16 3.5 (2.1-5.6)  

      

Marital status      

Single 498 (6.1) 145.6 2 1.4 (3.0-5.5) 0.4518 

Ever married 7706 (93.9) 2088.0 51 2.4 (1.9-3.2)  

      

Parity       

0 2628 (32.2) 746.9 13 1.7 (1.0-3.0) 0.451 

1-4 4844 (59.4) 1300 34 2.6 (1.8-3.6)  

5-9   677 (8.3) 182.4 4 2.2 (0.8-5.8)  

10-14       5 (0.1) 1.34 0 0  

      

* PY: person years of observation.
 

 

**CI Confidence interval 

The study revealed an overall HIV incidence of 2.3(95% [CI] 1.8-3.0) per 100 person year’s 

observation. The point estimate of incidence rate varied by demographic characteristics, 

differences of HIV incidence within the group age were statistically significant (p value 

0.026) and differences in the group province were borderline significant but the incidence 

rate in the groups residence, marital status and parity were not statistically significant. The 

incidence tended to be somewhat higher in the urban health facilities than the rural (Table 

4.2). The highest incidence rate was seen in the 30-49 years age group 3.5 (95% [CI] 2.1-5.6) 

per 100 years of observation whereas lowest in the age group less than 20 years 1.7 (95% 



23 

 

[CI] 0.9-3.0) per 100 years of observation). Married women had a higher incidence rate than 

single women (includes widows and divorced). Finally, the HIV incidence rate was highest in 

pregnant women with the parity of 1-4. (Table 4.2) 
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Table 4.3: HIV incidence in pregnant women at selected rural and urban health facilities stratified by province 

 Province  

Characteristic Central Copperbelt North western  

 PY* of 

observatio

n 

(# of cases) 

Incidence 

per 100 

PY(95%CI) 

PY of 

observation 

(# of cases) 

Incidence per 

100 

PY(95%CI) 

PY of 

observation 

(# of cases) 

Incidence per 

100 

PY(95%CI) 

p-

values 

Residence        

Rural 169.0 (4) 2.4 (0.-6.3) 0 0 348 (7) 2.0 (0.9-4.2) 0.079 

Urban 128.5 (5) 3.9 (1.6-9.3) 1503.7 (31) 2.1 (1.4-3.0) 131.8 (6) 4.6 (2.0-10.1)  

Age in years
 

       

<20 83.1 (3) 3.6(1.2-11.1) 345.4 (4) 1.2 (0.4-3.1) 166.4 (3) 1.8 (0.6-5.6) 0.026 

20–24 98.2 (2) 2.0 (0.5-8.1) 499.0 (9) 1.8 (0.9-3.5) 120.6 (4) 3.3 (1.2-8.8)  

25–29 63.3 (2) 3.2(0.7-12.6) 346.0 (8) 2.3 (1.1-4.6) 86.2 (2) 2.3 (0.5-9.3)  

30-49 61.1 (2) 3.2(0.8-13.1) 294.6 (10) 3.4 (1.8-6.3) 107.7 (4) 3.7 (1.4-9.9)  

Marital status        

Single 0.5 (0) 0 54.5 (0) 0 90.6 (2) 2.2 (0.5-8.8) 0.394 

Ever married 263.2 (9) 3.4 (1.8-6.6)  1481.5 (31) 2.2 (1.3-3.1) 390.7 (11) 2.8 (1.6-5.1)  

Parity          

0 87.8 (2) 2.3 (0.6-9.1) 480.5 (6) 1.2 (0.6-2.8) 178.7 (5) 2.8 (1.1-6.7) 0.624 

1-4 182.9 (7) 3.8 (1.8-8.0) 912 (32) 2.4 (1.6-3.7) 227.0 (5) 2.2 (0.9-5.3)  

5-9 30.9 (0) 0 95.7 (3) 3.1 (1.0-9.7) 55.8 (1) 1.8 (0.3-12.7)  

10-14 0.4 (0) 0 0 0 0 0  

* PY: person years of observation. 
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Difference of HIV incidence during pregnancy according to residence stratified by province 

was borderline significant; it was found to be higher in the urban health facilities than rural 

and highest incidence was found in the urban health facilities of north western province 4.6 

(95% [CI] 2.0-10.1). Difference of HIV incidence during pregnancy in age group stratified by 

province was statistically significant and highest in the 30-49 years age group of North 

western province 3.7 (95% [CI] 1.4-9.9) per 100 person years of observation. Differences of 

HIV incidence by marital status or parity stratified by province were not statistically 

significant. Married women had a higher HIV incidence than single women. In central 

province, HIV incidence was highest in women with the parity of 1-4, in Copperbelt province 

incidence increased with parity and in North Western province incidence of HIV decreased as 

the parity increased.  
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Figure 4.1:  A figure of age in year’s vs. incidence rate per 100 person years of observation 

in the general population and by rural-urban residence. 

Figure 4.1 is a graph of age in years against the incidence rate for the overall population and 

of the population stratified by residence rural or urban health facility. The highest incidence 

rate was in the age group 30-49 years. However, the power to detect statistically significant 

differences was particularly low in the rural data (Table 4.3 and Figure 4.1), and this made 

the stratified analysis difficult to interpret with regards to differences in associations by .    
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Table 4.4: Incidence rate ratio of HIV during pregnancy at selected rural and urban 

health facilities 

  

Table 4.4 shows the adjusted and unadjusted incidence rate ratio of HIV during pregnancy. 

The sample size was reduced to 8154 (the sample size of the variable parity which has the 

lowest number). Pregnant women that attended ANC at health facilities in the Copperbelt 

province were 2.5 times less likely to acquire the HIV infection during pregnancy than those 

in Central province. The difference in the risk of acquiring HIV during pregnancy between 

North western and Central provinces was not statistically significant. There was no 

significant difference in the risk of acquiring new HIV infection according to a client’s 

residence. The risk of acquiring HIV during pregnancy in the age group 30-49 years was 

twice that of the less than 20 years age group, the difference was statistically significant. 

There was no significant difference in the risk of acquiring HIV during pregnancy according 

to marital status or parity.` 

  

Characteristic PY of 

observation 

Unadjusted Rate 

Ratio (CI) 

Adjusted Rate 

Ratio (CI) 

p-values 

Province     

Central 307.4 1 1  

Copperbelt 1491.9 0.7 (0.3-1.4) 0.4 (0.2-1.0) 0.05 

North western 481.3 0.8 (0.3-1.9) 0.8 (0.3-2.0) 0.696 

     

Residence     

Rural 518.4 1 1  

Urban 1749.4 1.2 (0.6-2.4) 1.9 (0.8-4.5) 0.146 

     

Age (years)     

<20  1 1  

20–24 594.9 1.3 (0.6-3.0) 1.3 (0.6-2.9) 0.546 

25–29 717.8 1.5 (0.7-3.6) 1.5 (0.6-3.4) 0.388 

30-49 495.4 2.2 (1.0-4.9)  2.1 (0.9-4.8) 0.065 

     

Marital status     

Single 145.6 1 1  

Ever married 2088.0 1.9 (0.5-7.8) 1.5 (0.3-6.4) 0.619 
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Table 4.5: HIV incidence in pregnant women at selected rural-urban health facilities 

Facility Id Residence  # of 

Clients 

PY of 

observation 

Incidence/100PY(95%CI) 

1 Rural 398 109.0 0 

2 Urban 405 115.7 4.3(1.8-10.4) 

3 Rural 144 32.9 0 

4 Rural 177 49.8 8.0(3.0-21.4) 

5 Urban 1599 483.2 1.7(0.8-3.4) 

6 Urban 1537 377.2 1.3(0.6-3.2) 

7 Urban 1440 395.0 4.3(2.7-6.9) 

8 Urban 874 236.5 0.4(0.06-3.0) 

9 Rural 1267 386.7 2.3(1.2-4.5) 

10 Urban 330 94.6 4.2(1.6-11.3) 

 

Table 5 shows the HIV incidence by health facility. The point estimates of incidence differed 

substantially by facility but the power to detect significant differences was too low due to the 

limited number of observations. Facilities 1-4 were from central province, 5-8 Copperbelt and 

9 and 10 were from north western province. Differences of HIV incidence according to 

province could not be detected due to the limited sample size. 
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CHAPTER 5: DISCUSSION 

In high HIV prevalence settings the pregnancy period has been found to be a time of high 

HIV risk and at levels being similar to population groups considered as ‘‘high risk’’ groups. 

Limited studies on HIV incidence during pregnancy have been reported from Zambia. One of 

these limited studies on HIV incidence during pregnancy was from 1987 (Hira et al., 1989). 

This study from selected health facilities in three Zambian provinces, followed 8394 pregnant 

women with an HIV negative test at the first antenatal care visit during 2011-2012, i.e. 2281 

years of follow up. The study revealed an overall HIV incidence rate of 2.3 [95 % (CI) 1.8-

3.0] per 100 person years of observation. This level of HIV incidence is in accordance with 

previous studies in the region, that the pregnancy period being considered as a high risk 

period. The revealed high incidence of HIV during pregnancy is an indication of limited 

preventive efforts (both horizontal and vertical levels) of the PMTCT in Zambia as in other 

countries in the region. Furthermore, it might also be indicative of limited effectiveness in 

preventing vertical transmissions since new infections during pregnancy are likely to raise the 

risk of vertical transmission. Differences in the point estimate of HIV incidence were 

statistically significant by province and age but not statistically significant by place, marital 

status and parity. 

The incidence of new HIV infections in the age group 30-49 years was twofold that of the 

age group less than 20 years. This was similar to findings of a study done in South Africa 

(Moodley et al., 2009). Other studies have shown that the incidence of HIV was higher in 

older women (Keating et al., 2012, Kimanga et al., 2014) , whereas a study conducted in 

Rakai, Uganda (Gray et al., 2005) showed that the incidence rate was highest in adolescent 

pregnant women and in the age group 20-29 years.  
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The increased risk of acquiring HIV in pregnant women is likely to be explained by high risk 

behaviour such as multiple and concurrent sexual partners and low condom protection either 

directly by own behaviour or indirectly by the partner. A pregnant woman’s partner involved 

in other relationships such as intergenerational relationships or transactional relationships can 

put her at a risk of acquiring HIV. In intergenerational sexual relationships, older men have 

sexual relationships with younger women that are ten or more years younger than them, they 

prefer younger women because they perceive them to have lower sexual risky behaviour and 

HIV free hence condom usage in these relationships is low (Leclerc-Madlala, 2008, Page-

Mtongwiza, 2013). Young women enter these sexual relationships with older men usually for 

socio and economic benefits, and they have limited power to negotiate for safer sex due to the 

age and economy disparity and fear of their economic benefits being lost (Leclerc-Madlala, 

2008, Evans et al., 2010, Gregson et al., 2002). The younger women have been found to be 

more concerned about the risk of falling pregnant than that of contracting STIs or HIV 

(Leclerc-Madlala, 2008). A study done in Zimbabwe showed that young women want to 

acquire the assumed socio economic status that is associated with marriage and motherhood 

and some women fall pregnant hoping that the man will marry them, falling pregnant entails 

lack of condom usage (Gregson et al., 2002). Young women in sexual relationships with 

older men usually have other partners like a boyfriend in their age group and some young 

women enter into polygamous marriages, these can be a source of the HIV infection if they 

are infected. 

In marriage condom usage is low; when a man and woman get married, they want to settle 

down and have children this prompts lack of condom usage. Women’s sexual behaviour 

choices are affected by their local culture, their socio economic status, age disparity with their 

partner and by the marriage system. In some cultures the insistence on condom usage in 

marriage can be taken as a sign of prostitution or lack of seriousness (Gregson et al., 2002) 
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and if the male partner of a pregnant woman has risky sexual behaviour, he can infect her 

with HIV. Women in rural areas have challenges such as lack of access to education, health 

services, employment and they have a weak economic status. Girls and young women in the 

rural areas are faced with traditional laws and guided teachings on how to relate to men in 

their relationships or marriage. They are taught to be obedient and show `respect’ to their 

husbands, these beliefs reduce a woman’s power to negotiate for safer sex. (Leclerc-Madlala, 

2008) and women do not have the power to make family planning choices. The incidence of 

HIV by province was borderline significant but it was not statistically significant by 

residence. The high cases of new HIV infections during pregnancy in the urban health 

facilities of North Western province could be due to the increasing mining activities in the 

province that has resulted in an influx of people from different provinces being employed to 

work at the mines. The increase in population in this area has resulted in an increase in 

activities resulting in risky sexual behaviour such as transactional sex and multiple partners.  

Association between HIV incidence in pregnancy and marital status 

There was no significant difference in HIV incidence during pregnancy of by marital status 

but HIV incidence was slightly higher in pregnant women that were married than in those 

who were single. In cultures that permit polygamy and where the patriarchal system is 

followed, men and women’s’ reproductive performance is of higher concern than their sexual 

behaviour and there is low or no condom usage. Women in such relationships have no power 

to make decisions concerning their sexual behaviour (Uchudi et al., 2010). A study done in 

Kenya revealed that sexual exclusivity in polygamous marriage is reduced and women in 

these marriages usually have multiple sexual partners(Hattori and Dodoo, 2007).  In Kenya, a 

study found that pregnant women in polygamous marriages were more likely to seroconvert 

than those in monogamous marriages (Kinuthia et al., 2010). On the contrary (Moodley et al., 

2009, Gray et al., 2005) found that incidence of HIV infection was higher in pregnant women 
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that were single or previously married (separated, divorced or widowed) than in those who 

were married. Single or previously married pregnant women could be at higher risk of 

acquiring new HIV infection if they engage in risky behaviour such as multiple and 

concurrent sexual partners.  

The difference in incidence of HIV in pregnant women by parity was not statistically 

significant but it was found to be highest in those with a parity of one to four. In Malawi 

(Keating et al., 2012) observed that pregnant women that seroconverted had a greater number 

of births. and another study found that seroconversion was higher in pregnant women that 

had more than one child (Kinuthia et al., 2010). A study done by (Zaba et al., 2000) found 

that HIV prevalence peaked in women with higher parity and they suggested that parity can 

be used as a measure of sexual exposure in women that were not on contraceptives. In India, 

a study conducted in newly married primigravid revealed that the incidence of HIV in 

younger women was declining and they suggested that this could be due to a reduction in 

high risk behaviour among the young recently married men (Gupte et al., 2007). 

This study did not examine other factors such as behavioural risk factors and hormonal 

factors that could be attributed to the increased risk of acquisition of new HIV infection 

during pregnancy, but a few studies within the sub-Saharan Africa region investigated this. 

Studies done in Uganda and Zimbabwe (Gray et al., 2005, Morrison et al., 2007) controlled 

for risky sexual behaviour and suggested that the increased risk could be due to hormonal 

factors but other studies within the region attributed the higher risk of HIV acquisition in 

pregnancy to sexual behaviour (Keating et al., 2012, Christofides et al., 2014) and they found 

that the risk of HIV acquisition was higher in pregnant women than in those breast feeding, 

non pregnant or non lactating women. A study done in Malawi (Keating et al., 2012) found 

that the risk of HIV acquisition during pregnancy was twofold that in the postpartum period. 

The Malawian study suggested that women’s’ sexual behaviour changes during pregnancy 
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and this affects their male partners therefore research should be done on the male partners as 

well so as to make better prevention strategies and interventions.  

According to a study done in Kenya (Kinuthia et al., 2010), the high incidence of HIV 

infection among pregnant women that attended perinatal HIV prevention programs showed 

that inadequate attention was given to pregnant HIV uninfected women and their needs 

should be explored and identified. HIV uninfected women are an important group that is at an 

unexplained higher risk of HIV acquisition and should be targeted for prevention strategies.  

A study in Swaziland (Kieffer et al., 2011) found high incidence of HIV seroconversion 

during pregnancy and suggested that PMTCT programs are giving significant attention to 

HIV positive women and inadequate attention to pregnant women that test negative for HIV 

to assist them in staying negative. They also suggested that few health care workers 

understand the increased risk of acquiring new HIV infections in pregnancy and that 

strategies to keep HIV negative pregnant women uninfected should be developed. In provider 

initiated opt-out testing the focus on counselling pre and post HIV test is reduced; pregnant 

women that test negative for HIV receive little or no post test prevention counselling. Health 

facilities can have a large number of pregnant women attending the ANC and these are tested 

for issues that concern them and their unborn child, the health care workers may be 

overwhelmed by the large numbers of pregnant women and this may cause them to give less 

time and effort to pre and post HIV test counselling (Njeru et al., 2011). Increasing male 

partners’ involvement in prevention strategies put in place in PMTCT is important as it can 

help to reduce new cases of HIV infection during pregnancy. Integrating home-based 

approaches in preventive counselling targeting both the male and pregnant woman can be 

helpful in reducing the incidence of HIV in pregnancy by overcoming some barriers to 

prevention strategies.  
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Limitations 

There were substantial differences by several of the sub-groups, the percentage of clients 

from the rural facilities was lower than that of urban health facilities this disparity could have 

reduced the power to detect significant differences. The record keeping of the safe 

motherhood and PMTCT registers at the selected health facilities was generally good. The 

sample size was somewhat reduced due to data entry errors or missing identification numbers 

and thus could not be controlled, but this is not likely to have substantially influenced the 

estimates. A high percentage of pregnant women attend ANC but initiate their visit late in 

their pregnancy and this affects the utilization of services offered at ANC.  
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CHAPTER SIX: CONCLUSION AND RECOMMENDATION 

6.1 Conclusion 

The incidence of HIV during pregnancy in this study was estimated to be 2.3 (95% [CI]: 1.8-

3.0) per 100 years of observation. There are no published comparable data collected from 

Zambian populations, but the findings support the high HIV incidence in pregnancy found in 

other countries in the region. This high incidence was revealed in areas with very high 

coverage of antenatal care and PMTCT programs. Preventing pregnant women from being 

exposed to HIV should therefore be given much higher priority in PMTCT programs. As 

found in various studies, PMTCT programs employing the opt-out model for HIV testing and 

counselling are neglecting preventive counselling for women with a negative HIV test. 

Paying most of the attention to pregnant women that tested positive for HIV seems to be a 

serious limitation introduced by the opt-out model.  HIV negative pregnant women should be 

well informed about their increased risk of HIV acquisition and how to protect themselves.    

 

6.2 Recommendations 

The underlying determinants of the high HIV incidence during pregnancy are complex and 

not well understood. This includes determinants related to socio-economic conditions and 

those related to HIV prevention programmes, Aspects related to preventive programmes have 

been widely assessed in research and particularly the way the opt-out approach in HIV 

counselling and testing has been practiced by focussing mostly on vertical prevention of HIV 

and thus missing out preventive counselling to HIV positive women. It is therefore 

recommended that PMTCT programs should put much more emphasis on horizontal HIV 

prevention among women with a negative HIV test at the first antenatal clinic. Accordingly, 

the HIV counselling and testing model should be reconsidered and counsellors involved in 
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the PMTCT should be trained to refocus their services to also include preventive counselling 

to those that test negative for HIV on their first ANC visit. Furthermore, there is an urgent 

need for research on the complexity involved in explaining the high HIV incidence in 

pregnancy. One important area of relevant research is on how to increase male partners’ 

involvement in PMTCT, and this should include ways PMTC can be reorganised towards 

home-based approaches which are found to reach both partners with preventive counselling.     

   



37 

 

REFERENCES 

AIDS, A. A. O. P. C. O. P. 2008. HIV testing and prophylaxis to prevent mother-to-child 

transmission in the United States. Pediatrics, 122, 1127. 

AVERT. 1986-2014. Transmission and testing [Online]. United Kingdom: Avert. Available: 

http://www.avert.org/hiv-testing.htm [Accessed 20th July 2014]. 

BIRKHEAD, G. S., PULVER, W. P., WARREN, B. L., HACKEL, S., RODRÍGUEZ, D. & 

SMITH, L. 2010. Acquiring human immunodeficiency virus during pregnancy and 

mother-to-child transmission in New York: 2002-2006. Obstetrics & Gynecology, 

115, 1247-1255. 

BOERMA, J. T. & WEIR, S. S. 2005. Integrating demographic and epidemiological 

approaches to research on HIV/AIDS: the proximate-determinants framework. 

Journal of Infectious Diseases, 191, S61-S67. 

BRANSON, B. M., HANDSFIELD, H. H., LAMPE, M. A., JANSSEN, R. S., TAYLOR, A. 

W., LYSS, S. B. & CLARK, J. E. 2006. Revised recommendations for HIV testing of 

adults, adolescents, and pregnant women in health-care settings. MMWR. 

Recommendations and reports: Morbidity and mortality weekly report. 

Recommendations and reports/Centers for Disease Control, 55, 1-17; quiz CE1-4. 

CENTRAL STATISTICAL OFFICE, M. O. H. Z. T. D. R. C., UNIVERSITY OF ZAMBIA 

& INC, M. I. 2009. Zambia Demographic and Health Survey 2007. Central Statistical 

Office of Zambia & Macro International Inc Lusaka Calverton. 

CHRISTOFIDES, N. J., JEWKES, R. K., DUNKLE, K. L., NDUNA, M., SHAI, N. J. & 

STERK, C. 2014. Early adolescent pregnancy increases risk of incident HIV infection 

in the Eastern Cape, South Africa: a longitudinal study. Journal of the International 

AIDS Society, 17. 

http://www.avert.org/hiv-testing.htm


38 

 

DRAKE, A. L., WAGNER, A., RICHARDSON, B. & JOHN-STEWART, G. 2014. Incident 

HIV during Pregnancy and Postpartum and Risk of Mother-to-Child HIV 

Transmission: A Systematic Review and Meta-Analysis. PLoS medicine, 11, 

e1001608. 

EVANS, J., DELVA, W. & PRETORIUS, C. 2010. Condom use among young Swazi in 

mixed-age Relationships. Studies in Family Planning, 34, 67-86. 

FAGHIH, S. & SECORD, E. 2012. Increased adolescent HIV infection during pregnancy 

leads to increase in perinatal transmission at urban referral center. Journal of the 

International Association of Physicians in AIDS Care (JIAPAC), 11, 293-295. 

GRAY, R. H., LI, X., KIGOZI, G., SERWADDA, D., BRAHMBHATT, H., WABWIRE-

MANGEN, F., NALUGODA, F., KIDDUGAVU, M., SEWANKAMBO, N. & 

QUINN, T. C. 2005. Increased risk of incident HIV during pregnancy in Rakai, 

Uganda: a prospective study. The Lancet, 366, 1182-1188. 

GREGSON, S., NYAMUKAPA, C. A., GARNETT, G. P., MASON, P. R., ZHUWAU, T., 

CARAËL, M., CHANDIWANA, S. K. & ANDERSON, R. M. 2002. Sexual mixing 

patterns and sex-differentials in teenage exposure to HIV infection in rural Zimbabwe. 

The Lancet, 359, 1896-1903. 

HAMPANDA, K. 2012. Vertical transmission of HIV in Sub-Saharan Africa: applying 

theoretical frameworks to understand social barriers to PMTCT. ISRN Infectious 

Diseases, 2013. 

HANKINS, C. A. & DE ZALDUONDO, B. O. 2010. Combination prevention: a deeper 

understanding of effective HIV prevention. Aids, 24, S70-S80. 

HATTORI, M. K. & DODOO, F. 2007. Cohabitation, marriage, and ‘sexual monogamy’in 

Nairobi's slums. Social Science & Medicine, 64, 1067-1078. 



39 

 

HIRA, S., KAMANGA, J., BHAT, G., MWALE, C., TEMBO, G., LUO, N. & PERINE, P. 

1989. Perinatal transmission of HIV-I in Zambia. BMJ: British Medical Journal, 299, 

1250. 

KAYEYI, N., FYLKESNES, K., MICHELO, C., MAKASA, M. & SANDØY, I. 2012. 

Decline in HIV prevalence among young women in Zambia: national-level estimates 

of trends mask geographical and socio-demographic differences. PloS one, 7, e33652. 

KEATING, M. A., HAMELA, G., MILLER, W. C., MOSES, A., HOFFMAN, I. F. & 

HOSSEINIPOUR, M. C. 2012. High HIV incidence and sexual behavior change 

among pregnant women in Lilongwe, Malawi: implications for the risk of HIV 

acquisition. PloS one, 7, e39109. 

KIEFFER, M. P., NHLABATSI, B., MAHDI, M., HOFFMAN, H. J., KUDIABOR, K. & 

WILFERT, C. M. 2011. Improved detection of incident HIV infection and uptake of 

PMTCT services in labor and delivery in a high HIV prevalence setting. JAIDS 

Journal of Acquired Immune Deficiency Syndromes, 57, e85-e91. 

KIMANGA, D. O., OGOLA, S., UMURO, M., KIMONDO, L., MURITHI, P., 

MUTTUNGA, J., WARUIRU, W., MOHAMMED, I., SHARRIF, S. & DE COCK, 

K. M. 2014. Prevalence and incidence of HIV infection, trends, and risk factors 

among persons aged 15–64 years in Kenya: results from a nationally representative 

study. JAIDS Journal of Acquired Immune Deficiency Syndromes, 66, S13-S26. 

KINUTHIA, J., KIARIE, J. N., FARQUHAR, C., RICHARDSON, B., NDUATI, R., 

MBORI-NGACHA, D. & JOHN-STEWART, G. 2010. Cofactors for HIV-1 

incidence during pregnancy and postpartum period. Current HIV research, 8, 510. 

LECLERC-MADLALA, S. 2008. Age-disparate and intergenerational sex in southern Africa: 

the dynamics of hypervulnerability. Aids, 22, S17-S25. 



40 

 

MOFENSON, L. M. 2010. Prevention in neglected subpopulations: prevention of mother-to-

child transmission of HIV infection. Clinical Infectious Diseases, 50, S130-S148. 

MOODLEY, D., ESTERHUIZEN, T., REDDY, L., MOODLEY, P., SINGH, B., 

NGALEKA, L. & GOVENDER, D. 2011. Incident HIV infection in pregnant and 

lactating women and its effect on mother-to-child transmission in South Africa. 

Journal of Infectious Diseases, 203, 1231-1234. 

MOODLEY, D., ESTERHUIZEN, T. M., PATHER, T., CHETTY, V. & NGALEKA, L. 

2009. High HIV incidence during pregnancy: compelling reason for repeat HIV 

testing. Aids, 23, 1255-1259. 

MORRISON, C. S., WANG, J., VAN DER POL, B., PADIAN, N., SALATA, R. A. & 

RICHARDSON, B. A. 2007. Pregnancy and the risk of HIV-1 acquisition among 

women in Uganda and Zimbabwe. Aids, 21, 1027-1034. 

MUGO, N. R., HEFFRON, R., DONNELL, D., WALD, A., WERE, E. O., REES, H., 

CELUM, C., KIARIE, J. N., COHEN, C. R. & KAYINTEKORE, K. 2011. Increased 

risk of HIV-1 transmission in pregnancy: a prospective study among African HIV-1 

serodiscordant couples. AIDS (London, England), 25, 1887. 

MUNJOMA, M. W., MHLANGA, F. G., MAPINGURE, M. P., KUREWA, E. N., 

MASHAVAVE, G. V., CHIRENJE, M. Z., RUSAKANIKO, S. & STRAY-

PEDERSEN, B. 2010. The incidence of HIV among women recruited during late 

pregnancy and followed up for six years after childbirth in Zimbabwe. BMC Public 

Health, 10, 668. 

NESHEIM, S., JAMIESON, D. J., DANNER, S. P., MAUPIN, R., O’SULLIVAN, M. J., 

COHEN, M. H., WEBBER, M. P., DENNIS, R. & BULTERYS, M. 2007. Primary 

human immunodeficiency virus infection during pregnancy detected by repeat testing. 

American journal of obstetrics and gynecology, 197, 149. e1-149. e5. 



41 

 

NJERU, M. K., BLYSTAD, A., SHAYO, E. H., NYAMONGO, I. K. & FYLKESNES, K. 

2011. Practicing provider-initiated HIV testing in high prevalence settings: consent 

concerns and missed preventive opportunities. BMC health services research, 11, 87. 

PAGE-MTONGWIZA, S. 2013. Prioritising HIV prevention in programmes for young 

women & girls. ExchangeÂ on HIV/AIDS Sexuality and Gender, 1-3. 

UCHUDI, J., MAGADI, M. & MOSTAZIR, M. 2010. A multilevel analysis of the 

determinants of high risk sexual behavior (multiple sexual partners) in Sub-Saharan 

Africa. Social Research Methodology Centre Working Paper: Africa. 

UNAIDS, J. U. N. P. O. H. A. 2012. Global Report: UNAIDS Report on the Global AIDS 

Epidemic: 2012, UNAIDS. 

UNAIDS, J. U. N. P. O. H. A. 2013. UNAIDS Report on the global AIDS epidemic. 

December 2013. 

WHO, W. H. O. 2012. Global Health Observatory:(GHO), World Health Organization. 

ZABA, B., BOERMA, T. & WHITE, R. 2000. Monitoring the AIDS epidemic using HIV 

prevalence data among young women attending antenatal clinics: prospects and 

problems. Aids, 14, 1633-1645. 

 

 

 

 

 



42 

 

 

APPENDICES 

Appendix 1 

Data Collection Form  

Health Centre ID:………..  District………….…… 

Serial 

number 

Safe motherhood 

number 

Age Parity Marital 

Status 

Residence Date Of 

HIV-Test 

HIV Test 

Results 

Re-tested for 

HIV? 

Date Of 

retest 

HIV Re-test 

results 

           

           

           

           

           

           

           

           

           

           

           

           

           

 


