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ABSTRACT 

 

Background: Amid the COVID-19 pandemic, people living with HIV experience more severe 

outcomes and have higher comorbidities from COVID-19 than non-HIV individuals. Pregnant 

women are a vulnerable group in this population because of their reduced immunity.  

Objective: This study seeks to ascertain the effect of HIV and COVID-19 infection in neonatal 

outcomes in the Greater Accra Region of Ghana using Apgar score 

 Methodology: This study is an analysis of secondary data of 37 pregnant women from a 

longitudinal cohort study of 1,444 pregnant women. Frequencies and percentages were used to 

describe the categories. Multivariate regression analysis was employed to determine the effect of 

COVID-19 exposure on Apgar scores. Data was analysed using STATA version 16 software. 

Results: The prevalence of HIV among pregnant women in the Greater Accra Metropolis was 

2.57%. Approximately 49% of babies were born to mothers exposed toCovid-19 and 51% were 

born to mothers who were not exposed to Covid-19. The median gestational age at delivery was 

40 weeks. Pre-term births were recorded among unexposed mothers only and were approximately 

8.1%. A total of 91.9% term births were recorded with a higher proportion from exposed mothers 

(48.6%) than unexposed mothers (43.2%).  Approximately 43.2% of babies born from covid-19 

exposed mothers were of normal birth weight. An estimated 5.4% of babies born to covid exposed 

mothers were underweight. The mean Apgar scores recorded at 1 minute and 5 minutes are 7.2 

and 8.3 respectively (p-value, 0.044). All babies admitted to NICU were born to covid exposed 

mothers.   The average Apgar1minute scores was 3.16 (AOR = 3.16, 95%CI (0.12-2.18)) higher 

among children born through emergency caesarean section compared to those born via 

Spontaneous vaginal delivery. Apgar 5minute scores was 2.27 (AOR = 2.27, 95%CI (0.02-1.64)) 
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VI 

 

higher among children born through emergency caesarean section compared to those born via 

Spontaneous vaginal delivery.  

Conclusion: These findings suggest that COVID-19 did not adversely affect Apgar scores of 

babies born to mothers with HIV. The management of HIV women in labour with indication for 

c-section contributes to a higher neonatal Apgar score.  
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CHAPTER ONE 

1.0 INTRODUCTION 

1.1 Background of Study 

Childbirth is a landmark event and powerful human experience that is of physiological, 

psychological, and social importance (Nelson, 2020). Al-Sheyab et al. (2020) attribute the 

negative impact of neonatal outcomes such as preterm, stillbirth low birth weight (LBW), 

and more to shortcomings on the part of medical professionals, whiles Ezechi et al. (2013) 

oppose this assertion because it links the aforementioned issue to some other health issues 

such as HIV/AIDS which has significantly affected neonatal outcomes for over three 

decades now.  

Human Immunodeficiency Virus (HIV) is an infection of serious public health concern 

with about 37.7 million people living with the virus globally as of 2020, and about 25.4 

million (68%) of them living in Sub-Saharan Africa (SSA) (Unicef, 2018). Globally, 

women and girls remain the most vulnerable group with a reported prevalence of 52% 

(Unicef, 2018; WHO, 2016). Women and girls accounted for 53% of all new infections 

globally and 63% in Sub-Saharan Africa by 2020. By securing the availability of anti-

retroviral medications and effective preventive measures, the World Health Organization 

has assured that HIV infections might be reduced by 2030 (UNAIDS, 2020). These efforts 

underline the UNICEF commitment to place the health of the mother first in curbing the 

epidemic in the first decade of a child’s life (UNICEF, 2014).  Despite these developments, 

there is still little integration between HIV and Maternal and Child Health (MCH) services 

in Ghana as well as other sub-Saharan African nations. Therefore, opportunities to enhance 

women's and children's health by addressing comorbidity factors are missed (Kendall et 

al., 2014).  
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maternal HIV infection has been associated with adverse pregnancy outcomes such as 

preterm birth, low birth weight, small for gestational age and stillbirth, especially in Sub-

Saharan Africa (Xiao et al., 2015),. Preterm birth constitutes the second leading cause of 

death in children under five years (WHO, 2012). HIV triggers a severe inflammatory 

response in utero, which results in a strong, unscheduled immune response which in turn 

causes severe inflammation leading to premature birth (Gyebi et al., 2020).  

Likewise, COVID-19, a major health condition, has been found capable of affecting 

neonatal outcomes globally (Montes et al., 2020).  Viruses from this family have inflicted 

a range of viral infections, including Middle East Respiratory Syndrome (MERS) and 

severe acute respiratory syndrome (SARS) (Narang et al., 2020). Respiratory droplets and 

direct contact remain the main route of COVID-19 transmission. While the spectrum of the 

disease severity ranges from mild to critical, most are mild. The majority of the fatal cases 

occur in patients with advanced age or underlying comorbidities (Chaubey et al., 2021). 

However, to this date, the COVID-19 mortality rate is greater than MERS and SARS 

combined and has a global Case Fatality Rate of about 6.4% (Iftikhar et al., 2021; Kotlar 

et al., 2021).  

 

Pregnancy by its reduced immunity places pregnant women at risk for COVID-19 infection 

(Fenizia et al., 2020).  Pregnant women may experience severe symptoms such as hypoxia, 

hypotension, electrolyte imbalances, and placental hypoperfusion, which can result in 

foetal distress, preterm labour, miscarriage, or foetal death, as per limited data (Fenizia et 

al., 2020; Juan et al., 2020; Mehta et al., 2020). Preliminary evidence from other 

coronaviruses (i.e., SARS and MERS) has suggested that pregnant women are more likely 
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to have severe manifestations of the disease, morbidity, and mortality compared to non-

pregnant women (Galang et al., 2020; Khalili et al., 2020). Information about the different 

routes (transplacental, perinatal, intrapartum, and postnatal) and risks of transmission of 

COVID-19 to new-born infants is based on case series (Blitz et al., 2021). It has been 

suggested that around the period of pregnancy, SARS-CoV-2 infection may cause foetal 

growth distress, premature labour, respiratory distress, thrombocytopenia accompanied by 

abnormal liver function, and even death among neonates (Villar et al., 2021).  

 

Nevertheless, the information on health outcomes of neonates of such pregnancies where 

the mother was affected by COVID-19 with or without HIV, has not been properly 

elucidated. Such information will be needful in the management of pregnancies of COVID-

19-exposed pregnant mothers who are either HIV positive or not. This study seeks to 

determine the prevalence of HIV in pregnant women and also, examine neonatal 

complications based on COVID exposure status. 

 

      1.2 Problem Statement  

The effects of HIV infection on pregnancy outcomes have been mainly studied in high-

income countries, where both disease burden and health systems are significantly different 

compared with those in the African region (Christopoulos et al., 2015). Several studies 

conducted in Sub-Saharan Africa (SSA) have reported that HIV-infected women are at 

increased risk of maternal anaemia and adverse pregnancy outcomes such as stillbirth, low 

birth weight, and preterm new-borns (Fishel et al., 2014). In addition, children born to HIV-

infected mothers are at increased risk of mortality regardless of their HIV-infectious status 

(Filteau, 2009). The mothers’ immune function is strongly disrupted and early foetal 
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growth and development are impaired (Twabi et al., 2020).  Also, there are inconsistent 

reports on how antiretroviral therapy (ARTs) affects pregnancy outcomes (Stinson et al., 

2013). The HIV epidemic in Sub-Saharan Africa has significantly shaped the rate of 

adverse pregnancy outcomes (WHO, UNICEF, UNAIDS, 2008).  

 

Establishing the impact of HIV infection on maternal and infant health is particularly 

challenging in SSA because of the presence of factors associated with both HIV infection 

and adverse pregnancy outcomes such as malnutrition, anaemia and other frequent 

concurrent infections such as syphilis and malaria. It has been estimated that approximately 

one million pregnancies per year are co-infected with malaria and HIV in SSA (Uneke & 

Ogbonna, 2009). Because of the presence of confounding factors, the impact of HIV 

infection on pregnancy outcomes is likely more significant in women from low-income 

countries compared to those from developed regions.  Evidence from Ghana on the effects 

of HIV on neonatal outcomes is limited, the few available highlight low birth weight, 

retention in HIV care, and adherence to ART among postpartum women living with HIV 

in Ghana (Sakyi et al., 2020). 

 

In the midst of the COVID-19 pandemic, UNAIDS reports that people living with HIV 

experience more severe outcomes and have higher comorbidities from COVID-19 than 

people not living with HIV. Pregnant women are a vulnerable group in this population 

because of their reduced immunity (UNAIDS, 2020). Among COVID-19 pregnant women, 

neonatal outcomes commonly observed include miscarriage, preterm birth and others. The 

effect of   COVID-19 on neonatal outcomes of mothers with HIV remains a gap in the 
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scientific literature which this study sought to address. This could potentially pose a 

challenge to the health system already struggling with COVID-19 and contribute to 

increased mortality and morbidity rates.  

 

1.3.  Justification  

There remains a vast vacuum in the current scientific literature on how the co-infection of 

HIV and SARS-CoV-2 (COVID-19) affects pregnancy and neonatal outcomes. 

Scientifically, it is not well understood how COVID-19 infections affect neonatal outcomes 

of pregnant women, whiles for HIV, few studies have shown an increased risk of preterm 

birth, still birth, and mother-to-child transmission among others. Many of the previous 

studies on maternal HIV status and its infect on neonatal outcomes have been carried out 

in developed countries. However, there is a need to better understand the impact of these 

two public health threats on neonatal outcomes.  

 

Undoubtedly, the Apgar score is a useful tool for monitoring the foetal to neonatal 

transition and describing the condition of the new-born shortly after birth to highlight a 

need for emergency care or not. This study seeks to understand how the Apgar is 

particularly affected in neonates born to mothers infected with either HIV or COVID-19 

or both (coinfection). Moreover, a better understanding of maternal HIV status and 

COVID-19 exposure as major causes for adverse or undesirable maternal neonatal 

outcomes is of great importance for the prevention of miscarriages, abortions, preterm 

births and other potential adverse outcomes of pregnancy.  
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Therefore, identifying these outcomes as early as possible is of utmost importance for early 

intervention to save lives (both mother and baby). The neonatal outcomes of pregnant 

women with HIV infection as well as exposure to COVID-19 in Ghana are sparse in 

scientific literature. Understanding how HIV infection and COVID-19 affect neonatal 

outcomes is crucial to public health practice and policy guidance in the country (Ibrahim 

& Keefe, 2014). It is important to understand the effects and identify appropriate strategies 

to mitigate these problems. Knowledge of the potential complications and best practices to 

manage neonatal outcomes would contribute greatly to improved interventions, guidelines, 

and policies for maternal and newborn health among HIV and non-HIV-positive women 

globally 
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1.4 Conceptual Framework 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Adopted from Sanghita Bhattacharyya (2015) 

Figure 1. A conceptual framework illustrating the concept of maternal characteristics and 

infections on possible delivery and neonatal outcomes (The APGAR SCORE). 

 

The ultimate aim of this study is to assess the effect of COVID-19 on the APGAR scores of 

mothers living with HIV. The conceptual framework describes the Apgar score as a possible 

adverse neonatal outcome among pregnant women with certain characteristics and infections, 

particularly, HIV and COVID-19 exposure. The independent variables are neonatal outcomes 

(APGAR scores) while the dependent variables in this study include the mothers' characteristics 

(Age, Parity, Residence, HIV status, ART therapy, Singleton/multiple birth and type of delivery). 

Maternal infections or diseases are potential influencing variables in this study. The black arrows 

indicate the directions of the framework. In this framework, maternal characteristics (Age, Parity, 

Mother’s characteristics 

• Age 
• Parity 
• Residence 
• ART therapy 
• Singleton/multiple 
• Type of delivery 

Child’s Characteristics 

• COVID-19 exposure status 
• Sex 
• Gestational age at delivery 

Other Maternal Infections 

• Malaria 
• Hepatitis B 
• Syphillis 
• Gonnorhea 

Delivery 

outcomes 
Apgar 

Score 
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Residence, HIV status, ART therapy, Singleton/multiple birth and type of delivery) influenced by 

maternal infections or diseases are the primary potential influencers of delivery outcomes.  The 

delivery outcomes can either indirectly affect the child’s characteristics which in turn affects 

neonatal outcomes or directly affect neonatal outcomes. (APGAR scores) 

 

1.5 Study Objectives  

1.5.1 General Objectives 

The general objective of this study is to ascertain the effect of COVID-19 on neonatal 

outcomes using the APGAR score in pregnant women with HIV in the Greater Accra 

Region. Using data from a prospective cohort study investigating maternal, pregnancy and 

neonatal outcomes for women and neonates infected with SARS-CoV-2 in Ghana: 

Adaptation of World Health Organization Protocol 

1.5.2 Specific Objectives 

The specific objectives of this study include;    

1. To determine the prevalence of HIV infection in pregnant women. 

2. To determine the prevalence of COVID exposure among pregnant women  

3. To assess the effect of COVID-19 infection on the APGAR score of neonates of HIV-

positive mothers.  

4. To estimate the average difference between Apgar scores of neonates born to HIV 

mothers by covid exposure 

1.5.3    Research Questions 

1. What is the prevalence of HIV infection among pregnant women? 

2. What is the prevalence of COVID-19 exposure amongst pregnant women living with 

HIV?  
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3. What is the effect of COVID-19 infection on the APGAR score of neonates of HIV-

positive mothers? 

4. What is the average difference between Apgar scores of neonates born to HIV mothers 

by covid exposure? 

      1.6   Organization of Study 

This current dissertation will be organized into six different chapters. Chapter one provided 

the research introduction which entails the background of the study, statement of the 

problem, research objectives, research questions, justification, and conceptual framework 

of the study. Chapter two reviewed the relevant theoretical and empirical published 

literature on how covid-19 and HIV infection on neonatal outcomes using the APGAR 

score. The third chapter outlined the methodology; which includes the study population, 

study design, sample size, sampling and data collection tools, and data collection procedure 

as well as addressing the ethical considerations and the data analysis for the study.  The 

fourth chapter reported the results and the data analysis outcome for the data obtained. The 

fifth chapter presents the discussions for the study. Chapter six provides the summary, 

conclusions and recommendations drawn from the study. 
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CHAPTER TWO 

2.0 LITERATURE REVIEW 

2.1  Overview  

In this chapter of the study, the literature review synthesizes important literature related to 

maternal Human Immunodeficiency Virus (HIV) infection and COVID-19 exposure and 

the possible effect on neonatal outcomes (APGAR Scores). The review focused on the 

burden of the diseases globally, regionally, and locally (Ghana). 

To access relevant data for the research, a thorough electronic database search was 

conducted. Search terms that are significant to the general and specific objectives of the 

research were utilized. Relevant journals were searched for publications in English with no 

time limit, and no limitation to geography for the researcher to access a variety of resources. 

Journal articles were sorted electronically via an online database searching these included; 

JOURNALS, PUBMED, MEDLINE, GOOGLE SCHOLAR, etc. Bearing in mind the 

nature of the research topic which is evidence-based, further information was sorted from 

World Health Organization (WHO), United Nations Population Fund (UNFPA), and other 

United Nations agencies.  

 

2.2  Background of Human Immuno-deficiency virus 

HIV was first recognized as the cause of AIDS by French researchers at the Pasteur 

institute in 1983 and by American researchers Gallo and associates in 1984 (Danziger, 

1997; Wain-Hobson et al., 1991; Vahlne, 2009). The advanced stage of HIV is known as 

Acquired Immunodeficiency Syndrome (AIDS), and the period it takes for an infected 

person to develop the disease (AIDS) is between 9 months to 20 years  (Talbot, 2006). It 

was earlier reported that the epidemic is more prevalent among commercial sex workers, 
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drivers, patients with sexually transmitted infections, and homosexual men (Gangakhedkar 

et al., 1997).  HIV type-1 or retrovirus infection caused a progressive decrease in the 

number of CD4 T helper cells over years of infection and consequently leads to a reduction 

in immunity and predisposes to opportunistic infections and neoplastic disease (Haynes et 

al., 1996).  

HIV can be transmitted through unprotected sexual intercourse with an infected person. 

This could be through virginal or anal sex (Kumarasamy et al., 2003). Other possible 

transmission routes include; sharing needles and syringes used by an infected individual, 

other infected shapes instruments, and HIV-positive pregnant women infecting their 

unborn foetus through the umbilical cord, during labour and breastfeeding (Gangakhedkar 

et al., 1997). The introduction of antiretroviral drugs (ARTs) has helped in the reduction 

of the progress and multiplication of the virus at the individual level but is limited at the 

population level (United Nations Programme on HIV/aids. UNAIDS, 2021). 

2.2.1  Global Burden of HIV Infection  

The Human Immunodeficiency Virus remains a global burden with an almost forty (40) 

years long-standing history of infecting an estimated total of 70 million people and is 

responsible for 35 million deaths as a result of HIV/AIDS (WHO, 2016). The current global 

HIV/AIDS statistics estimate 37.7 million HIV-infected people in the world, 53% of people 

living with HIV were women and girls, 1.8 million were children aged l 1-15 years old, the 

majority are living in Sub-Saharan Africa (United Nations Programme on HIV/aids. 

UNAIDS, 2021). The prevalence of HIV varies from one country to another; however, the 

vast majority of cases are found in low and middle-income countries, especially in Africa. 

In 2016, Sub-Saharan Africa account for 25.5 million cases of HIV as compared with 6.7 

million in Asia and 4.2 million in Europe and America (WHO, 2016). HIV affects people 
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of all ages, sex, and race. The top ten countries with the highest prevalence of HIV in the 

world are found in Africa, are Swaziland at 27%, followed by Lesotho at 25%, Botswana 

at 21.9%, South Africa at 18.9%, Namibia at 13.8%, Zimbabwe at 13.5%, Zambia 12.4%, 

Mozambique 12.3%, Malawi 9.2% and Uganda 6.5% (World Bank Group, 2017). 

 

2.2.2  HIV Situation in Ghana  

The first case of HIV in Ghana was recorded in march 1986. By the end of 1986, a total of 

42 cases were officially reported (Nketiah-Amponsah & Afful-Mensah, 2013). According 

to the Ghana Demographic Health Survey 2014 (Survey, 2014), 2.0% of Ghanaian adults 

between the ages of 15-49 years are HIV positive. The incidence is higher in women (2.8%) 

than in men (1.1%) (World Health Organization, 2016). In Ghana, the focus over the years 

has been on the prevention of HIV through protective sex, blood transfusion and mother-

to-child transmission, with the idea that through these routes over 90% of HIV transmission 

occurred (Commission, 2017). 

 

Although the prevalence of HIV has reduced in Ghana from 2.4% in 2016 to 2.1% in 2017, 

the incidence of HIV continues to increase by 36% to 1.5% from 1.1% during the same 

year period (Owusu, 2020). The prevalence of HIV among women aged 15-49 years from 

2003-2014 keep declining from 2.1% in 2003 to 2.0% in 2014 and a corresponding 

reduction was noticed in men of the same age group (ONUSIDA, 2017). However, to 

achieve the joint United Nations program on HIV/AIDS 90-90-90 target by 2020, Ghana 

needs to work extremely hard on further reduction (Levi et al., 2016). This includes among 
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other things expanded testing services throughout the country, to ensure early diagnosis 

and people made to be aware of their status (Li J, et.al., 2012).  

2.3  HIV infection and its effect on pregnancy  

Maternal HIV infection has been proven to be strongly associated with unfavourable 

pregnancy outcomes ranging from low birth weight (LBW) (baby weighing less than 2500g 

or 2.5kg), small for gestational age (SGA) and stillbirth, especially in low and middle-

income countries (Ezechi et al., 2013; Yang et al., 2019). It was estimated in 2020 that 32.4 

million infants (27% of live births) were born small for gestational age (SGA) in Sub-

Saharan Africa and of whom 10.6 million were born at term and low birth weight (LBW) 

(Xiao et al., 2015). HIV-positive mothers are a special population, who can infect their 

foetus and new-born babies during pregnancy, delivery, or through breastfeeding with a 

total transmission rate between 15% and 45%, without any intervention (Filteau, 2009). 

Mother-to-child transmission (MTCT) of the human immunodeficiency virus (HIV) is the 

main route of acquiring the virus in children (Stinson et al., 2013).  

 

Thus far, conflicting results have been reported regarding the association between maternal 

HIV infection and adverse pregnancy outcomes (LBW, preterm birth, low Apgar score)  

(Rasmussen et al., 2020; Twabi et al., 2020). There are some studies indicating that 

maternal HIV infection could possibly increase the risk of LBW and preterm birth 

(ONUSIDA, 2017; Twabi et al., 2020), whilst, others like Stinson et.al., 2013 reported no 

significant association between HIV-positive pregnant mothers and LBW, prematurity.  

2.4  Background of SARS-COV-2 (COVID-19) 

Severe acute respiratory syndrome (SARS) is a disease that was first reported in the 

Guangdong Province in China in the year 2003 (Vijayanand et al., 2004). The virus spread 
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quickly in almost 30 countries in the world and resulted in approximately 8000 cases and 

770 deaths (NHS, 2019). It is believed that the natural reservoir of SARS-CoV is bats, with 

little evidence showing that civet cats and raccoon dogs are possible intermediate sources 

of the disease (L. F. Wang & Eaton, 2007). 

 

The Coronavirus 2019 (SARS-CoV-2), officially known as COVID-19 is very similar to 

the SARS-CoV and MERS-CoV with 85% and 50% nucleotide identity respectively 

(Janghorban, 2020; Morang’a et al., 2022). COVID-19 is a new virus that causes serious 

pulmonary and extra pulmonary disease conditions and death (Kotlar et al., 2021). Just like 

SARS, SARS-CoV-2 also surfaced in China in the city of Wuhan, Hubei province. It is the 

third outbreak of coronavirus in less than 20 twenty years after SARS in 2002 and MERS 

in 2012 (Muralidar et al., 2020). The typical symptoms of the disease include fever, cough, 

shortness of breath, loss of smell and taste and fatigue (Capobianco et al., 2020). In most 

cases, infected people are asymptomatic whiles others present with mild symptoms that 

progress to a very severe Acute Respiratory Distress Syndrome (ARDS), which hastens a 

cytokine storm (Galang et al., 2020; Wilson & Wilson, 2021). The complications of 

COVID-19 include; pneumonia, septic shock, multiple organ failure, and death 

(Chenneville et al., 2020). COVID-19 like any other infectious disease has an incubation 

period which is five days ranging from 2-14 days and the transmission from an infected 

individual to a non-infected person is via droplets which are produced by coughing, 

sneezing and through speech (Iftikhar et al., 2021).  
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2.4.1  Global Burden of COVID-19 Infection  

As the virus assumed its global pandemic status in 2020, the ongoing spread of COVID-

19 at a rapid rate contrasted with past pandemics has brought the entire world to a standstill, 

as countries have to lockdown, restrictions on the movement of people, cancellation of 

social gatherings and closer of educational institutions and workplaces in other to prevent 

further spread (WHO, 2020).  

 

It is approximated that COVID-19 has infected over 25 000 000 people and is responsible 

for 840 000 deaths worldwide, which resulted in a 3.4% case fatality rate (CFR) in the mid 

of 2020, Africa (with 17% of the world’s population) accounting for 4% of the total 

confirmed cases and 3% of death from COVID-19 and CFR of 2.1, which is low as 

compared with a worldwide estimate(UNAIDS, 2020). The African continent is among the 

least affected continent in the world for there are numerous explanations namely limited 

testing, young population and few aged people, favorable climate, and adherence to 

COVID-19 measures among others (Bwire et al., 2022; Oleribe et al., 2021).  

 

2.4.2  COVID-19 situation in Ghana 

The Coronavirus disease 2019 (COVID-19) outbreak in Ghana just like any other country 

in the world is part of the ongoing global pandemic caused by the SARS-CoV-2 (Morang’a 

et al., 2022). The COVID-19 pandemic started slowly in Ghana, as the country recorded 

its first case on March 12, 2020, from traveling foreign nationals from Norway and Turkey 

(Agbozo & Jahn, 2021; Sarkodie et al., 2021). Since then, the number of cases continues 

to rise and spread to the regions and districts. The president declared on the 23rd March 
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2020 a Public Health Emergency of National Concern and the Ministry of Health instituted 

a series of emergency pandemic preparedness activities such as; a partial lockdown of two 

major cities (Greater Accra and Kumasi), a ban on public gathering and close of school to 

prevent and protect Ghanaians against COVID-19 (Leah & Frimpong, 2020; Sibiri et al., 

2020;). The Kotoko International Airport and all airports and land borders were closed to 

all international travel effective 22nd March 2020, and testing and contact tracing were 

enhanced. The airport was later re-opened in September of that same year after months of 

closure with strict measures; travellers needed to provide a certificate of negative proof of 

COVID-19 test taken 72 hours before arrival in the country(Asante et al., 2020). 

 

Ghana’s cumulative SARS-Cov2 (COVID-19) cases in September 2021, stood at 127,482 

with 3088 active cases and a total of 1156 death. By the end of 2021 and the start of 2022, 

1.23 million Ghanaians have received vaccine doses with 376,000 fully vaccinated with 

the AstraZeneca vaccine through the COVAX initiative(Asante et al., 2020; Sarkodie et 

al., 2021). In Ghana like many other countries in Africa, compliance with prescribed 

preventive measures has been very challenging with an average low within communities. 

 

2.5  COVID-19 infection and its effect on pregnancy  

Over the past decades, the world has experienced the emergence of several infectious 

diseases with severe fetal effects on humans such as the pandemic HINI in 2009, the 

influenza virus, the severe respiratory syndrome coronavirus (SARS-Cov2), the Middle 

East respiratory syndrome coronaries Ebola virus and zika virus (Kotlar et al., 2021). 

However, understanding how these infections affect women during pregnancy and their 

fetus is of great importance (Yuan, 2021). Several studies have shown that pregnant women 

University of Ghana http://ugspace.ug.edu.ghUniversity of Ghana http://ugspace.ug.edu.gh



- 17 - 

 

and their unborn fetuses are particularly vulnerable to these viral outbreaks with worse 

maternal and neonatal outcomes such as abortion, preterm birth, stillbirth and birth defects 

(Galang et al., 2020; Janghorban, 2020). 

 

Even though there is some literature on the susceptibility and severity of coronavirus 2019 

(COVID-19) in pregnancy, from studies done on other severe coronavirus infections 

(SARS or MERS), there is no factual evidence showing the effect of the virus in pregnant 

women (Galang et al., 2020; Wei et al., 2021). From what is known so far, the novel 

coronavirus 2019 has affected more men than women (Iftikhar et al., 2021). Among the 

millions of women infected, some studies suggest that pregnant women and their foetus 

are particularly susceptible to coronavirus 2019 because of certain physiological changes 

in cardiorespiratory and immune system  which may result in alteration of normal 

physiology in response to COVID-19 infection in pregnancy (Cordie, AbdAllah, et al., 

2021; UN Joint Programme on HIV/AIDS (UNAIDS), 2020). Janghorban 2020, reported 

that pregnant women have compromised immunity which predisposes them to severe 

infections like SARS-CoV-2 as compared to non-pregnant women (Janghorban, 2020). 

Thus far there is no clear scientific evidence to justify a potential vertical transmission of 

the virus in utero (Morang’a et al., 2022). It is however possible for the foetus to be exposed 

during the period of critical development in utero and remains unclear for adverse 

pregnancy outcomes (Wei et al., 2021). Relatively, there have been few cases recorded in 

neonates and children but they seem to have an encouraging clinical outcome as compared 

to other vulnerable groups (Janghorban, 2020). As a result of the coronavirus 2019, health 

facilities and staff were overwhelmed by the number of confirmed cases which affected 
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other services like antenatal care thereby increasing the vulnerability of pregnant women 

(Wilson & Wilson, 2021). 

 

2.6  HIV and COVID-19 Co-infection  

As COVID-19 was declared a pandemic by WHO in March 2020, the quick spread from 

one continent to another has had a colossal burden on the global healthcare delivery 

program, especially for chronic illnesses (WHO, 2020). People living with HIV are 

particularly susceptible during this period, this could be a result of drug-drug interaction 

with ARTs, and compromised immune systems (Magnani et al., 2022). Elderly people and 

individuals with comorbidities such as hypertension, heart failure, cancer, chronic kidney 

diseases, cardiovascular conditions, diabetes and obesity are more vulnerable to severe 

acute respiratory syndrome (SARS-CoV-2) morbidity and mortality (Barbera et al., 2021; 

UN Joint Programme on HIV/AIDS (UNAIDS), 2020).  

 

There is however a gap in the scientific literature on the possible impact of HIV status on 

COVID-19 exposure based on severe consequences (Chenneville et al., 2020). Due to the 

immunocompromised state of people living with HIV/AIDS (PLWHA), such individuals 

are more susceptible to the coronavirus 2019 and have a greater chance of presenting severe 

symptoms when infected with COVID-19 (Ssentongo et al., 2021; UNAIDS, 2020). 

Evidence shows that PLWHA (with lower CD4 counts) and as well as those that are not 

on ART are at greater risk of manifesting severe symptoms of coronavirus 2019 (Luan et 

al., 2021; May & Fullilove, 2022).  
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2.6.1  Healthcare delivery, HIV and COVID-19  

There is currently less scientific evidence describing how co-infection with HIV/AIDS or 

COVID-19 during pregnancy affects pregnancy and neonatal outcomes. However, the 

United States Department of Health and Human Services recommends that all valid 

precautions or measures for non-pregnant women living with HIV/AIDS are equally 

applicable to pregnant women living with HIV/AIDS to prevent and treat Coronavirus 

2019 (Cordie, Abdallah, et al., 2021). 

 

The demands placed on the healthcare system due to SARS-CoV-2 have serious 

consequences on health care delivery, especially in terms of prevention, treatment and 

testing of HIV in pregnant women during antenatal clinics (Davies, 2015)(Narang et al., 

2020). Other studies have also shown that ANC attendance during the COVID-19 

pandemic has drastically reduced which can significantly increase vertical transmission of 

HIV or mother-to-child transmission among HIV-positive women (Magnani et al., 2022).  

 

2.7  Neonatal Outcomes for Maternal HIV status and COVID-19 exposure  

Data on maternal COVID-19 exposure and its effect on fetal/neonatal outcomes are rare, 

especially in the Sub-Saharan region where the novel virus coexists with HIV, Malaria and 

other infectious diseases of poverty (Narang et al., 2020). The outcomes observed in a 

general population of pregnant women diagnosed with SARS-Cov-2 infection are fetal 

distress and preterm deliveries which have been previously reported in pandemics such as 

Severe Acute Respiratory Syndromes (SARS) and Middle Eastern Respiratory Syndrome 

(MERS) (Capobianco et al., 2020) 
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2.7. 1 The APGAR score  

The Apgar score is a comprehensive scoring system used by health care providers to 

evaluate new-borns as quickly as one minute and five minutes intervals after birth. This 

system was developed in 1952 by Dr. Virginia Apgar, who used her name as an acronym 

for each of the five components that are scored. Medical specialists globally have evaluated 

babies in their first stages of life using the scoring system (Nursing Times, 2019). 

 

The physical condition of the new-born is evaluated using the one-minute Apgar score to 

ascertain how the newborn endures in the new environment for the first time outside the 

mother’s womb. The result will indicate whether immediate or late medical attention will 

be necessary. This is then followed by the five minutes Apgar score which is used to 

evaluate the effectiveness of the resuscitation done in the first minute, studies have 

suggested that all babies be given an Apgar score at 10 minutes, irrespective of their scores 

at one and five minutes respectively. These scores are given at birth by skilled personnel 

(doctors, nurses and midwives) (Nall, 2018; Rüdiger & Konstantelos, 2015)  

 

A total Apgar score between 7 and 10 is regarded as "normal," and any figure below seven 

(7) denotes less vitality for the baby. Score 4 to 5 is considered “moderate normal” and 

therefore promising, and 0 and 3 are problematic. It signals a need for more management, 

typically in the form of breathing support. The overall combined Apgar score is 17 (i.e., 

Expanded (7) and Specified (10), which signifies a baby who does not require any 

interventions and gets all the points. For a baby who fails to respond to interventions, the 

score is 0 (Persson et al., 2018). 
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Table 2.1: The APGAR Scoring System. Apgar (1985) 

                                   Score 

Parameter 0 1 2 

Appearance 

(Skin Color) 

Bluish grey or Pale  Normal colour but hands & 

feet are bluish (Cyanotic) 

Normal colour all 

over but hands& 

feet are pink 

(Completely 

pink) 

 

Pulse  

(Heart Rate) 

 

Absent  

(No pulse) 

 

 

Below 100 beats per minute 

(Slow, irregular) 

 

Above 100 

beats/minute  

(Good, Crying) 

Grimace  

(Reflex Irritability)  

Absent  

          (Floppy) 

 

Facial or minimal movement  

(Grimace to stimulation) 

Prompt response 

to stimulation  

(Pulls away, 

sneezes, coughs, 

or cries with 

stimulation) 

    

Activity  

(Muscle tone) 

 

 

Respiration  

(Breathing rate and 

effort) 

Absent  

(No movement)  

 

 

          Absent                  

(No breathing) 

Arms and legs with little 

movement  

 

 

Slow or irregular breathing  

(Weak cry) 

Active 

spontaneous 

movement  

 

 

Normal rate and 

effort (vigorous 

or good cry) 

However, there are numerous risk factors associated with a low Apgar score, such as 

perinatal hypoxia, congenital infections, maternal fever during labour, chorioamnionitis, 

abnormalities, and preterm birth. In depressed infants, scoring is repeated every five 

minutes as needed. An Apgar score of 0 is regarded as still birth (Calmes & Calmes, 1985). 

Hence a 5-minute Apgar score of less than 7 may be interpreted as the presence of asphyxia 

and as such, the baby requires intensive care and resuscitation immediately.  A low score 

does not mean that the baby is unhealthy but rather that baby needs some immediate 
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medical care, such as suctioning of the airways or oxygen to help him or her breathe better. 

A slightly low score, especially at one minute is common with babies born after a high-risk 

pregnancy, through a C-section, and after complicated labour and delivery, etc. 

 

Meanwhile, there is a paucity of current literature concerning maternal HIV status and 

COVID-19 exposure and its possible neonatal outcomes such as the Apgar score. There 

are several studies, on maternal HIV status and its neonatal outcomes but only a few are 

focused on Apgar score together with other neonatal outcomes (Ezechi et al., 2013; Li et 

al., 2020; Mellqvist et al., 2021; Mu et al., 2021; Rasmussen et al., 2020). Also, there are 

very limited data on maternal COVID-19 exposure and its effect on neonatal outcomes in 

both developed and developing country settings/Ghana (KC et al., 2020; Philip & 

Puzhakkal, 2021; Salvatore et al., 2020; Smith et al., 2020). The degree of theoretical 

interest and analytical depth varies across these studies and there is no explicit 

concentration on the Apgar score in particular.  

 

By examining neonatal outcomes of HIV-infected mothers and as well as COVID-19-

exposed pregnant women, the work presented in this dissertation aims to highlight the 

effect of HIV and COVID-19 coinfection on neonatal outcomes with a particular focus on 

the Apgar score. This work presents evidence from a premier longitudinal cohort study to 

explore neonatal outcomes of HIV and COVID-19 coinfection in Ghana: a developing 

country setting 
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CHAPTER THREE 

3.0 RESEARCH METHODOLOGY 

3.1  Introduction  

This chapter details the methods used in conducting the original prospective cohort study 

and the methods employed in this cross-sectional study. It includes information on the 

study area, the study design, the study population, the sampling and sampling techniques, 

sample size, data collection as well as the data analysis approach and ethical considerations 

are present in this chapter.  

 

3.2  Study Design 

This study was secondary analysis of data from a prospective or longitudinal cohort study. 

The cohort study was designed to recruit women based on covid-19 exposure status from 

5 health facilities in Accra. Women were recruited and followed up till 6 weeks after 

delivery. Ultrasound were repeated to assess IUGR. Repeated antibody test, laboratory 

evaluation of the neonate (Including testing for SARS-CoV-2 antibodies, HIV and 

Syphilis). Six weeks after the end of the pregnancy, information on the newborn and 

woman was collected.  All biological sampling for SARS_CoV-2 RNA (umbilical cord, 

breast milk, neonatal nasopharyngeal swab and anal swab) were conducted. 

 

3.3 Study Area 

This study was designed and conducted in areas with an ongoing COVID-19 outbreak; 

defined as areas where disease surveillance detected community transmission of the SARS-

CoV-2 virus. Stratified Sampling Techniques were used in selecting the study sites.  
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Greater Accra Region was designated as the study area because it is the epicenter of 

COVID-19 in Ghana. Health care facilities were selected based on high antenatal clinic 

attendance and delivery rates.  

3.3.0  Description of selected study sites  

Five facilities were designated as primary Covid-19 treatment centres at regional, district, 

and secondary levels in the Grater Accra region. They include; Korle-Bu Teaching 

Hospital, Greater Accra Regional Hospital, Tema General Hospital, Ga West Municipal 

Hospital (Amasaman), and Shai-Osudoku District Hospital served as study sites. Their 

descriptions are provided below. 

3.3.1  Korle-Bu Teaching Hospital (KBTH) 

The Korle Bu Teaching Hospital is a designated COVID-19 primary treatment center. It 

was founded in 1923 and became a teaching hospital in 1962 when the University of Ghana 

Medical School was established. The hospital has grown from a small facility to a major 

tertiary referral centre not only in Ghana but in other West African countries such as Togo, 

Ivory Coast, Liberia, and Sierra Leone to name but a few. Korle Bu's initial bed capacity 

was increased by the addition of new structures such as Child Health, Maternity, Medical, 

and Surgical Blocks. The hospital is currently Africa's third-largest referral centre with 

2,000 beds, 21 clinical and diagnostic departments, and an average outpatient attendance 

of 1,500, with approximately 250 inpatient admissions. 

The KBTH's obstetric unit is Ghana's largest single antenatal, delivery, and postnatal care 

center, with approximately 13,000 antenatal attendants and 10,000 deliveries per year. The 

unit has 265 beds spread across six floors. Each floor is overseen by a team of five obstetric 

consultants, ten residents at various levels of training, five house-officers, 20 midwives, 
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and other support personnel. There are two labour wards, each with 18 delivery beds. 

Critically ill obstetric patients who require mechanical ventilation and intensive care are 

transferred to one of the hospital's two centralized intensive care units (ICU). Monday 

through Friday, with an average daily attendance of approximately 80 antenatal and 

postnatal patients. More than 80% of antenatal attendees are high-risk obstetric patients. 

3.3.2  Greater Accra Regional Hospital (GARH)  

The Greater Accra Regional Hospital is the region's referral center and tertiary facility 

designated as a Covid-19 treatment primary center. The GARH sees over 7,000 deliveries 

per year. The total number of births recorded in 2019 and 2020 was 7,635 and 7,299, 

respectively. This facility provides all methods of family planning, comprehensive abortion 

care, and reproductive health services. The facility primarily serves urban residents. The 

hospital has been expanded to 420 beds and serves the residents of the Greater Accra 

region. Nima, Mamobi, Kanda, Accra New Town, Kotobabi, Osu, La, Adabraka, 

Achimota, Airport residential area, and Accra Central are among the hospital's immediate 

catchment areas. As a result, the Greater Accra Regional Hospital is one of the country's 

leading hospitals. 

3.3.3  Tema General Hospital 

The Tema General Hospital is the city's largest medical facility in the Greater Accra 

Region, the Tema General Hospital is also a designated COVID-19 primary treatment 

center. It is bounded in the northeast by the Dangme West District, in the south-west by 

the Ledzokuku Krowor Municipality, in the north-west by Adentan Municipality and Ga 

East Municipality, in the north by the Akuapim South District, and in the south by the Gulf 

of Guinea. The hospital serves the entire urban population of 292,773 people in Tema 
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Metropolis. There are 89,924 females between the reproductive ages of 15 and 49 years. 

The Metropolis has a Total Fertility Rate of 2.3 and a General Fertility Rate of 68.3 births 

per 1000 women aged 15-49 years. Annually, there are over 4,000 deliveries at the Tema 

General Hospital.  Total births recorded in 2019 and 2020 were 5,711 and 4,862 

respectively. 

The Tema General Hospital's Obstetric and Gynecological department is led by a team of 

one obstetric consultant, two specialists, eight medical officers, two to five house officers, 

and other support staff. The facility provides all Reproductive Health services. The hospital 

has 168 beds and 18,428 antenatal attendants. 

3.3.4  Ga West Municipal Hospital (Amasaman)  

Amasaman is home to the Ga West Municipal Hospital. It was also designated as the 

Greater Accra Region's COVID-19 primary treatment center. The hospital serves the 

surrounding districts and towns by providing both preventive and curative health care. The 

projected population of Ga West Municipality in 2018 was estimated to be around 219,788, 

with a 3.4 percent annual growth rate. The municipality is bordered to the east by Ga East 

and the Accra Metropolitan Assembly, to the north by Akuapem South, and the south and 

west by Ga South. Every month, the hospital receives at least forty (40) referrals (hospital 

OPD records). Community-Based Health Planning and Services (CHPS) compounds, 

health centers, private health facilities, district hospitals, and maternity homes are among 

the health facilities. 

 

All methods of family planning are available, as are comprehensive abortion care services. 

The Ga West Hospital sees over 4,000 deliveries per year. The facility primarily serves 
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urban residents. The Ga West Municipal Hospital sees over 4,000 deliveries per year12. 

The total number of births in 2019 and 2020 was 4,462 and 4,263 respectively. 

3.3.5  Shai-Osudoku District Hospital 

The Shai Osudoku District Hospital is located in Dodowa, the district's capital. North 

Tongu District borders the district to the north-east, Yilo and Akwapim Districts to the 

north-west, North Akwapim District to the west, Kpone- Katamanso District to the south, 

Ningo-Prampram District to the south, and Ada West District to the east. In mid-2009, the 

facility was upgraded to a district hospital. It has a 125-bed capacity and is the district's 

only major government health institution.  

 

The facility serves a primarily rural population of 70,252 people. There are maternity and 

child welfare services available. It has participated in numerous research studies and has 

been selected as a trial site for the National Health Insurance-National Malaria Treatment 

Policy, Population-Based Influenza Surveillance with the NMIMR, NAMRU (USA), 

CDC, and Antibiotic Resistance in UTI - ADMER (Netherlands)/UG. Over 4,000 

deliveries are made at the hospital each year. The total number of births recorded in 2019 

and 2020 was 4,025 and 4,392, respectively. 
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Figure 2: Map of Ghana  

 

Figure 3: Map of the selected study sites  
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3.4  Study Population  

The study population consisted of 1,444 pregnant women who were attending any of the 

five clinics for ANC care either exposed to COVID-19 or not. The participant’s data were 

collected from the prospective cohort study from the five selected treatment centers in the 

Greater Accra region, Ghana.  

 

3.5.0 Inclusion and Exclusion Criteria  

3.5.1  Inclusion Criteria 

The inclusion criteria for this study comprised of the following:  

1. All pregnant women with HIV infection with or without COVID-19 infection up to 2 days 

postpartum/pregnancy termination at the time of enrolment within the Greater Accra region 

who attended antenatal care at the study sites.  

2. All pregnant women with co-morbidities of HIV and COVID-19 were eligible for this 

study.  

3. All pregnant women who met the first and second criteria for inclusion and gave their 

consent to participate in the study were included in this study.  

3.5.2  Exclusion Criteria 

The exclusion criteria for this study comprised of the following:  

1. Women who delivered outside the Greater Accra Region were excluded from this study. 

2. Pregnant women who were negative for both HIV and SARS-CoV-2 were excluded from 

this study.  

3. All pregnant women who met the first and second criteria for inclusion and did not give 

their consent to participate in the study were excluded from this study.  
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3.6 Sampling Method/Technique 

This study employed a purposive sampling method. Every pregnant woman either been 

exposed to COVID-19 infection or not but is HIV positive and has attended ANC and been 

delivered in health facilities in the Greater Accra Region was selected to participate in the 

study. A participant who was recruited after they consented to take part in the prospective 

cohort study will be considered in this study. Exposed status consisted of pregnant women 

who had tested positive by PT-PCR or Antigen test and/or IgG/IgM for SARS-CoV-2 

during screening/ Participants enrolled as unexposed were crossed over to the exposed 

group if there was evidence of seroconversion or positive PT-PCR for SARS_CoV-2 after 

study enrolment. Unexposed status also consisted of women who had a negative testing for 

SARS CoV-2 IgG/IgM at time of study entry and at end points (End of pregnancy and/or 

within 48 hours postpartum). 

 

3.7 Sample Size Determination  

The sample size determination for the prospective cohort study was done using the Statical 

statistical module in the Epi Info software. The sample size calculated for this study was 

based on independent experimental (exposed) and control (unexposed) arms.  

 However, the sample size depended on the number of participants who completed the 

study. There were three principles generally need to be specified to determine the 

appropriate sample size: these included; the level of precision, the level of confidence or 

risk, and the degree of variability in the attributes being measured 

For the analysis of HIV mothers only, a total of 37 women drawn from the overall sample 

of 1,444 was used.   Mothers with HIV who were exposed to COVID-19 were 18 whereas 

19 were not. 
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3.8 Description of study variables 

The independent variables applied in this study were; Mother’s age, marital status, 

educational level, gravidity, parity, HIV status, and COVID-19 exposure. The 

dependent variables in this study were Apgar scores, neonatal outcomes (Still birth, 

preterm birth, term birth)  

 

3.9  Data Collection Technique  

Data were extracted from the main database of the ongoing prospective cohort study into 

an excel sheet. 

 

3.10 Quality control and assurance  

The data extracted were stored under an excel spreadsheet with a passcode. Only the 

researcher and the Data management team had access to electronic files for this study and 

ensured the data is well protected. 

 

3.11 Data management and Analysis 

Data was exported to STATA version 17.0 for analysis. At the univariate level, descriptive 

statistics were performed to describe the study sample to relevant variables. Frequencies 

and percentage distribution were used to describe variables such as maternal age, 

gestational age, birth weight, marital status, education status, Parity, medical history, mode 

of delivery, and pregnancy complications. For comparisons of means of outcome variables 

(birth weight, gestation length, and Apgar score in multiple groups, the box and whisker 

technique was used. Multivariate linear regression was also used to determine the strength 

of association of COVID-19 on Apgar scores and other neonatal outcomes. 
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3.12  Ethical Considerations 

Ethical approval for the Covid-in-pregnancy study was sought following the Ghana Health 

Service Ethical Review Committee, Korle-Bu Teaching Hospital Institutional Review 

Board, and the University of Ghana College of Health Sciences Ethical Review Board. The 

generic protocol was approved by WHO Research Ethics Review Committee. Permission 

to use the data generated from the mother study was sought from the UGSPH Hub.  

3.12.1  Confidentiality/Privacy 

Respondents were assured that under no condition whatsoever will their names or any other 

contacts be linked to the data analysis and dissemination of the findings of the study. 

Participants were assigned codes as identities instead of names in the data collection and 

analysis process. 

3.12.2  Informed consent/withdrawal 

Participants were informed and reminded of voluntary participation. They were informed 

of their right to refuse to participate or withdraw from the study. Participants were informed 

that they could opt-out at any stage of the study without any punishment, intimidation, or 

loss of benefit. 

3.12.3  Benefit/Risk 

There were no direct benefits for participants in the study. However, the information this 

study obtained would be used to provide recommendations to the authorities that would 

aid in improving pregnancy outcomes among HIV-positive women and COVID-19-

exposed pregnant women. 
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3.12.4  Conflict of interest 

There were no financial or other personal considerations that may be compromised in 

conducting the study. Therefore, there are no issues of conflict of interest throughout the 

study. 

 

3.13 Study limitations 

Due to the analysis being embedded in the cohort study, the study's scope will be limited 

to the Greater Accra Region. 
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CHAPTER FOUR 

RESULTS  

4.0 Introduction  

This chapter present to findings of the study. It illustrates the characteristics of the 

participants and highlights the key findings along three broad areas among the women 

studied: 

• Background characteristics of women  

• Background characteristics of neonates born to HIV mothers.  

• Neonatal outcomes. 

 

4.1  Background Characteristics of women 

A total of 37 eligible women with HIV were included in the analysis out of 1,444 women 

recruited for the Covid and pregnancy study. This represented a prevalence of 2.6% HIV 

in pregnant women in Accra. Among the 37 eligible women, ages ranged from 20 to 46 

years with a mean of 32 ± 0.86 years. Approximately 49% of HIV mothers (N=18) had 

been exposed to covid-19 during pregnancy. The results of the analysis of the 37 women 

is presented in table 4.1 below. Mothers exposed to covid-19 were generally aged 31-35 

years (21.6%) whereas unexposed mothers were younger and aged 26-35years (16.2%). 

Most mothers (62.2%) were currently married and about 43.2% of mothers had a 

secondary/high school education.  Most mothers (91.1%) were living in urban areas with 

42.8% and 48.6% being exposed and unexposed to covid-19 respectively. None of the 

mothers had a history of alcohol intake. Approximately 2.7% of exposed mothers and 5.4% 

of unexposed mothers had a history of hypertension respectively. Exposed mothers 

generally had 3 or more children (24.3%). Only 9.9% were not on antiretroviral drugs.  
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Table 4.1: Socio-demographic and clinical characteristics of HIV mothers based on Covid-

19 exposure status 

   Covid-19 Exposure  

Characteristics Yes 

n (%) 

No 

n (%) 

Total 

N (%) 

Age of Mothers at conception    

20-25 0 (0) 3 (8.1) 3(8.1) 

26-30 5 (13.5) 6 (16.2) 11 (29.7) 

31-35 8 (21.6) 5 (13.5) 13 (35.1)  

36-40 4 (10.8) 4 (10.8) 8 (21.6) 

40+ 1 (2.7) 1 (2.7) 2 (5.4) 

Marital Status    

Single 1 (2.7) 4 (10.8) 5 (13.5) 

Currently Married 12 (32.4) 11 (29.7) 23 (62.2) 

Co-habiting 4 (10.8) 4 (10.8) 8 (24.6) 

Educational Status    

No formal schooling 2(5.4) 2 (5.4) 4 (10.8) 

Less than Primary School 1 (2.7) 1 (2.7) 2 (5.4) 

Primary School 5 (13.5) 6 (16.2) 11(29.7) 

Secondary/High school 8 (24.6) 8 (24.6) 16 (43.2) 

College/University 2 (5.4) 2 (5.4) 4 (10.8) 

Place of residence    

Rural 3(8.1)   1 (2.7) 4 (10.8) 

Urban  16 (43.2) 18 (48.6) 34(91.1) 

Medical History    

Hypertension    

Yes 1 (2.7) 2 (5.4) 3 (8.1) 

No 17 (45.9) 17 (45.9) 34(91.9) 

Obstetric history    

Parity    

0-2 9 (24.3) 13 (35.1) 22 (59.5) 

3+ 9 (24.3) 6 (16.2) 15 (40.5) 

Number of previous 

pregnancies beyond 22 weeks 

gestation 

   

0-2 10 (27.0) 13 (35.1) 23 (62.2) 

3+ 8 (21.6) 6 (16.2) 14 (37.8) 

Number of the previous vaginal 

deliveries 

   

0-2 12 (32.4) 18 (48.6) 30 (81.1) 

3+ 6 (16.2) 1 (2.7) 7 (18.9) 

Number of previous caesarean 

sections 

   

0 16 (43.2) 12 (32.4) 28 (75.7) 
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1 2 (5.4) 7 (18.9) 9 (24.3) 

Antiretroviral drug status    

On antiretroviral 16 (43.2) 18 (48.6) 34 (91.9) 

Not on antiretroviral 2 (5.4) 1(2.7) 3 (8.1) 

Mode of Delivery    

Spontaneous vaginal 13 (37.84) 14 (35.13) 27 (72.97) 

Planned caesarean 1(2.70) 3 (8.11) 4 (10.81) 

Emergency caesarean 4(10.81) 2(5.41) 6 (16.22) 

Pregnancy complication    

None 12 (32.4) 11 (29.7) 23 (62.2) 

Gestational hypertension 1 (2.7) 1 (2.7) 2 (5.4) 

Anaemia 5(13.5) 4 (10.8) 9 (24.3) 

Hyperemesis 0(0) 1 (2.7) 1 (2.7) 

Haemorrhage 0(0) 1 (2.7) 1(2.7) 

Other 1(2.7) 1 (2.7) 2 (5.4) 

    

    

TOTAL 18(49%) 19(51%) 37 
*Marital status responses from 36 mother’s due to one refusal to respond. 

*None of the 37 pregnant women responded yes to lifestyle factors (alcohol intake)  

 

4.2  Background Characteristics of neonates born to HIV mothers 

The background characteristics of 37 (one death) neonates are presented in Table 4.2. The 

median gestational age at delivery was 40 weeks. Approximately 49% of babies were born 

to mothers with Covid-19 exposure. Pre-term births were recorded among unexposed 

mothers only and were approximately 8.1%. Term births were recorded with a distribution 

of 48.6% from exposed mothers and 43.2% from unexposed mothers respectively. c. 

Approximately 43.2% and 5.4% of babies born from covid-19 exposed mothers had a 

normal birth and were underweight respectively. Also, 2.7% of babies born from covid-19 

unexposed mothers were underweight. The mean Apgar scores recorded at 1 minute and 5 

minutes are 7.2 and 8.3 respectively (Table 4.2). 
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Table 4.2: Clinical characteristics of neonates born to HIV mothers based on Covid-19 

exposure status 

Characteristic Covid-19 Exposure  

 Yes 

n (%) 

No 

n (%) 

Total 

n (%) 

Gestational age    

<37 (Pre-term) 0 (0) 3 (8.1) 3(8.1) 

37=/> (Term) 18 (48.6) 16 (43.2) 34 (91.9) 

Neonatal complication     

Ventilator support 2 (5.4) 0 (0) 2 (5.4) 

None 16 (43.2) 18 (48.6) 34 (91.9) 

NICU Admission    

Yes 2 (5.4) 0 (0) 2 (5.4) 

No 16 (43.2) 18(48.6) 34 (91.9) 

Birth weight    

Normal 16 (43.2) 17 (45.9) 33 (89.2) 

Underweight 2 (5.4) 1 (2.7) 3 (8.1) 

Neonatal Outcome    

Live birth 18 (48.6) 18 (48.6) 36 (97.3) 

Ectopic pregnancy 0 (0) 1 (2.7) 1 (2.7) 

*One missing data for birth weight, NICU admission and Neonatal complication respectively. 

 

4.3  Neonatal outcomes among babies born to HIV Mothers 

About 5.4% of babies born to Covid-19 exposed mothers had ventilator support and were 

on NICU admission after their births respectively. Approximately 8.1% of pre-term birth 

was observed amongst the covid-19 unexposed mothers with none occurring in exposed 

mothers.  The majority of neonates from exposed (43.2%) and unexposed (45.9%) mothers 

had a normal weight. About 5.4% of neonates from exposed mothers and 2.7% of neonates 

from unexposed mothers were underweight.  
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Table 4.3: Apgar scores of neonates born to HIV mothers based on Covid-19 exposure status 

Apgar Score COVID-19 EXPOSURE 

 Yes No 

 Median Mean Total (%) Median  Mean Total (%) 

Apgar score at 

1min 

8 12.4 18 (48.6%) 7 7.1 18 (48.6) 

Apgar scored at 

5mins 

9 13.4 18 (48.6%) 8 8.2 18 48.6) 

*One missing data for Apgar score 

The median Apgar scores recorded at 1 minute for both babies born from covid exposed 

and unexposed mothers were 8 and 7 respectively. Furthermore, Apgar scores recorded at 

5 minutes for both babies born from covid exposed and unexposed mothers were 9 and 8 

respectively. 

  

Figure 4: Box and Whisker plot of Apgar Scores for babies born the HIV mothers by COVID-19 

exposure.  
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Factors associated with apgar score among neonates born to HIV women 

From the multivariate analysis conducted, the average Apgar1minute scores were 3.16 

(AOR = 3.16, 95%CI (0.12-2.18)) higher among children born through emergency c-

section than those born via SVD when controlling for covid-19 status, gestational age at 

delivery and weight at birth  (Table 4.4)Additionally, the average Apgar 5minute scores 

were 2.27  (AOR = 2.27, 95%CI (0.02-1.64)) higher among children born through 

emergency c-section than those born via SVD when controlling for covid-19 status, 

gestational age at delivery and weight at birth  (Table 4.5). 

 

Table 4.4: Effect of COVID-19 exposure on Apgar scores at 1 minute by background factors. 

Dependent variable: 

Apgar score at 1minute 

COR 95% CI P-value AOR 95%CI P-

value Lower Upper Lower Upper 

Exposure 
       

  

  Unvaccinated 

Unexposed 

Ref 
   

Ref   
 

  

  Unvaccinated exposed 1.35 -0.43 1.02 0.411 1.20   -0.55 0.91 0.618 

Gestational Age 
    

        

   Pre-Term birth Ref 
   

Ref   
 

  

   Term birth 3.56 -0.02 2.79 0.097 1.32 -0.92 1.70 0.549 

Birth Weight 
    

        

  Birthweight 1.0 -

0.0007 

0.0004 0.660 1.00 -0.0009 0.000

2 

0.214 

Mode of delivery 
    

        

 Spontaneous vaginal Ref 
   

Ref   
 

  

 Planned caesarean 1.28 -0.86 1.36 0.649 1.84 -0.84 2.06 0.369 

 Emergency caesarean 2.72 0.06 1.94 0.037* 3.16 0.12 2.18 0.030

* 

 

Table 4.5: Effect of COVID-19 exposure on Apgar scores at 5 minutes by background 

factors. 
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Dependent variable: 

Apgar score at 5minutes 

COR 95% CI P-value AOR 95%CI P-value 

Lower Upper Lower Upper 

Exposure 
       

  

  Unvaccinated Unexposed Ref 
   

Ref 
  

  

  Unvaccinated exposed 1.28 -0.32 0.81 0.388 1.23 -0.93 0.76 0.516 

Gestational Age 
    

  
  

  

   Pre-Term birth Ref 
   

Ref 
  

  

   Term birth 2.29 -0.37 2.04 0.169 1.14 -0.65 1.40 0.464 

Birth Weight 
    

  
  

  

  Birthweight 1.00 -0.0006 0.0003 0.563 1.00 -0.0007 0.0001 0.183 

Mode of delivery 
       

  

 Spontaneous vaginal Ref 
   

Ref 
  

  

 Planned caesarean 1.46 -0.50 1.26 0.384 1.92 -0.41 1.86 0.204 

 Emergency caesarean 2.03 -0.03 1.45 0.059 2.27 0.02 1.64 0.044* 
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CHAPTER FIVE 

5.0 Discussion 

The findings from this study show that the prevalence of HIV among pregnant women in 

the Greater Accra Metropolis was 2.6%. This prevalence was lower compared to similar 

studies done in Nigeria (4%) (de Dieu Anoubissi et al., 2019), East Cameroon (9.7%), and 

North Cameroon (4.0%) respectively (de Dieu Anoubissi et al., 2019; Khanam, 2019). The 

low prevalence observed in this study could be due to the country's implementation of 

many programs to promote HIV prevention, particularly as part of routing ANC services 

for pregnant women. de Dieu Anoubissi et al. (2019) further report a higher prevalence in 

older pregnant women aged 36-45 years. Contrary to de Dieu Anoubissi’s report, this study 

found a high prevalence among relatively younger mothers aged 31-35 years.  

 

Exposure to COVID-19 was observed in 49% of pregnant women living with HIV. Both 

exposed and unexposed mothers showed similar clinical characteristics such as medical 

history, smoking history and number of live births. This finding is consistent with other  

studies carried out between Covid-19 exposed and unexposed pregnant women (Kasraeian 

et al., 2022; Rachmayanti & Wisnubroto, 2022). The coronavirus disease could pose an 

additional threat to pregnant women than to the general adult population as there is 

increased oxygen consumption and lower functional residual capacity during pregnancy 

(S. shuai Wang et al., 2020). Additionally, pregnant women with HIV would be more 

vulnerable since they have a suppressed immune system (Zhao et al., 2020). With close to 

half of pregnant women with HIV being vulnerable, it is important to take necessary 

precaution to keep this population safe. Although vaccines are available for COVID-19 

and are recommended for pregnant women, antiviral specific drugs of high eff icacy and 
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potency are not readily  available (Tavilani et al., 2021). Therefore, it is essential that 

pregnant women, especially those with underling conditions such as HIV are educated 

more the preventive and management guidelines. 

 

About 24.3% of HIV mothers who were exposed to Covid-19 had three children. It is worth 

noting that a high parity increases the chance of health-related problems such as anemia 

(Koullali et al., 2020). This trend can be observed in this study as 13.5% and 10.8% of 

mothers with covid exposure and unexposed have symptoms of anemia respectively.   

 

Approximately 21.6% of COVID-19-exposed pregnant women are in the age range of 31-

35 encouragingly, women of these ages have been observed to be at lower risk of 

complications during labour (Rachmayanti & Wisnubroto, 2022). It could also be plausible 

that this lowered risk could account for the higher apgar scores among neonates born 

through emergency c-section than SVD.  

Babies born to mothers who had Covid-19 exposure had a higher median Apgar score at 

both 1 and 5 mins than the mean Apgar scores of babies born to mothers without Covid-19 

exposure. This implies that Covid-19 exposure in mothers did not have an adverse effect 

on the neonates' Apgar scores. Other studies have reported high average Apgar scores 

among neonates born to women with Covid-19 exposure and Covid-19 pneumonia (Chen 

et al., 2020; Liu et al., 2020). However, this finding could be a result of mothers being 

asymptomatic and thus, had no effect on apgar scores.  About 5.4% of neonates were on 

ventilator support and were on NICU admissions respectively.  This suggests that COVID-
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19 exposure could possibly have an effect neonatal outcome. However, this finding could 

occur as a result of an HIV co-morbidity present in these mothers 

 

These findings suggest that women with a history of COVID-19 exposure in pregnancy 

should be managed well to enable their neonates have good Apgar scores. It however 

highlights the positive outcomes with reference to the apgar score of neonates born via 

emergency C-section to HIV mothers. 
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CHAPTER SIX 

 

 The study's major conclusions are outlined in this chapter, along with the suggestions that have 

been made for the many involved parties and stakeholders. 

6.1 Conclusion 

These findings suggest that close to half of HIV pregnant women were exposed to covid-19. It also 

shows that the management of women and new-borns regardless of COVID-19 exposure in 

pregnancy who are delivered by emergency caesarean led to higher Apgar 5 and Apgar1 scores 

compared to those born via spontaneous vaginal delivery 

 

6.2 Recommendation 

• Health workers should continue with the current protocol for managing pregnant women 

with HIV during childbirth as it yield positive apgar score as an outcome. 

• Education and increased awareness of health workers on HIV and COVID-19 infections 

and other infectious diseases should be encouraged. 

• Nationwide research will be relevant owing to the small number of participants in this 

study. 

 

6.3  Further research 

 

This study was limited in assessing Covid-19 outcomes of neonates. Also, further studies 

should explore the vertical transmission of Covid-19 as a possible neonatal outcome by 

assessing placental swabs after child birth and other possible transmission routes.  Also, 

this study should be replicated in other regions in Ghana. 
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