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ABSTRACT 

 

Background: The UNAIDS target for the 3rd 90% stipulated that; 90% of HIV patients on 

ART attained VS by end of 2020 (Ansah, et al., 2021; Marsh et al., 2019). The WHO 

recommended intensified adherence counseling to increase VS rate (WHO, 2015). This 

research determined VLF in HIV patients and recommended strategic interventions to 

achieve the new third 95% VS rate by 2025 (UNAIDS, 2016). The GHS identified the UER 

as a hotspot with increased HIV prevalence and VLF. In 2019, the UER recorded an 

increase in HIV from 2.8% in 2018 to 3.6% leading to high VF (GHS, 2019). The Theory of 

Planned behavior was adapted to provide effective behavior change interventions to improve 

adherence and undetectable VL (Abraham C., 2009). Methods: A retrospective cross-

sectional study with Consecutive sampling technique was conducted on the 366 participants 

aged ≥15 years, on ART for ≥6 months with VL results in 2020 (Dissertation L. , 2012). A 

random sampling method (MS, 2016) was used to select the 8 HCs and 4 piloted sites. 

Patients’ folders and VL registers were reviewed. Kobo Collect tool (version v2021.2.4) 

with designed structured questionnaire (KoBo, 2017) was used to collect face-to-face data. 

Microsoft Excel (version 10) was used to clean the data and SPSS (version 26) used for data 

analysis. Logistic regression analysis was conducted with 95% C.I. and p-value ≤ 0.05 

(Gunarto, 2019). Results: 73.2% of the respondents were female and 37.2% were within the 

age group 25-34. The prevalence of VLF was 47% and ART Adherence was 62.6%. The 

predictors of VF were non-formal education (OR=8.873, 95% C.I.=2.578 - 30.541), basic 

education (OR=7.283, 95% C.I. =2.020 - 26.259), SHS/Voc/Tech education (OR=5.111, 

95% C.I.=1.400 - 18.654). 61% earned monthly income ˂GH¢375.00 (OR=8.134, 95% 

C.I.=1.697 - 38.995), alcohol intake (OR=0.425, 95% C.I.=0.197 - 0.915) and ART duration 
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˂1 year (OR=0.293, 95% C.I.=0.094 - 0.192). Other predictor factors were ART regimen 

(high Tenofovir+Lamivudine+Efavirenz) (OR=4.883, 95% C.I.=1.172 - 20.346), 2-4 times 

missed medication per month (OR=0.023, 95% C.I.=0.008 – 0.064) and ≥5 missed 

medication per month (OR=0.113, 95% C.I.=0.036 - 0.351). Conclusion: This study 

determined factors that were associated with VF in HIV patients in the UER and found that 

VF was about half percent. 
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CHAPTER ONE 

 

1.1. Background of the study  

The first reported event of acquired Immunodeficiency Virus (HIV) globally was in 

1981 in the United States of America (USA) (UNAIDS. et al., 2003). For the past two 

decades, there has been a lack of consensus among scholars, policymakers, and health 

practitioners regarding the cause(s), effect(s), and answers to the occurrence of HIV 

infection including opportunistic illnesses as well as deaths (Abuogi et al., 2016). 

HIV/AIDS is a part of the leading causes of global disease burden. By the end of the 

year 2020, over 37.7 million people globally lived with the virus, new infections of HIV 

were 1.5 million people, while patients who died from HIV related diseases were 

680,000 people. About 6.1 million people had no knowledge that they had been infected 

with HIV (World Health Organization, 2020). The United Nations Programme on 

HIV/AIDS (UNAIDS) together with the World Health Organization (WHO) encouraged 

nations and partners globally to  transform evidence-based benefits of Antiretroviral 

therapy’s from  investigation routine-based work practice through a chain of ambitious 

strategic target setting initiatives (Ansah, Kumah, Bawontuo, Agyei-baffour, et al., 

2021; Marsh et al., 2019).  

  

The UNAIDS with a vision to end the HIV/AIDS epidemic in 2030 launched a global -

wide target of 90-90-90 in 2014. The 90-90-90 target implied that, by the end of the 

year 2020, 90% of persons living with HIV should be aware of their status, 90% of all 

HIV confirmed cases should be put on sustained antiretroviral treatment, and 90% of all 

patients on treatment should attain viral suppression (<1000 copies/ml) (Ansah, Kumah, 
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Bawontuo, Agyei-baffour, et al., 2021; Marsh et al., 2019). According to statistical 

models, increasing resource concentration from 90–90–90 to the new 95-95-95 and 

scaling-up to specific measures of prevention would decrease new infections and deaths 

related to HIV/AIDS by 90% globally from 2010 to 2030 (Marsh et al., 2019). Globally, 

out of the UNAIDS 90-90-90 target for 2020, 84% (67%-98%) became aware of their 

HIV positive status, 73% (56%-88%) accessed antiretroviral treatment, and 66% (53%-

79%) had viral suppression at the end of 2020 (World Health Organization, 2020). 

  

Reports have shown that only ten (10) countries in the Sub-Saharan Africa (SSA) 

contributed 67% out of the total of 37.7 million people infected with HIV worldwide 

(Rahman, 2019). A greater percentage of HIV infected patients are found in the Low- 

and Middle-Income Countries (LMICs). The daily prevalence of HIV infection in the 

Sub-Saharan Africa (SSA) was 67% out of the 4,500 daily new contractions worldwide. 

The most HIV infected regions across the world in 2019 include East and Southern 

Africa with about 20.7 million people and new infections of 730,000 (Averting HIV and 

AIDS, 2020; World Health Organization, 2020).  

There has been a considerable political and financial commitment to fighting the 

epidemic in East and Southern Africa. Some African nations including Kenya and South 

Africa made great efforts to scale up their prevention, treatment, and care services 

(Mushi, 2017). The implication of the 90-90-90 set target meant that by 2020, 73% of 

HIV patients will be virological suppressed. In the Sub-Saharan Africa (SSA), 

approximately 51% adults infected with HIV became aware of their status, 43% 

received antiretroviral therapy, and 32% adults had viral suppression in 2014 (UNAIDS, 
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2016). By the end of 2019, countries that attained the 73% viral suppression target were 

fourteen (14) including Eswatini, Rwanda, Uganda, Boswana, Zimbabwe etc. in Africa. 

Eswatini was the first country to make a significant viral suppression achievement over 

the UNAIDS 95% target of 2030 (Marsh et al., 2019).  

 

Ghana recorded its first event of Human Immunodeficiency Virus (HIV) in 1986 

(Ghana AIDS Commission, 2019c). The prevalence of HIV epidemic in Ghana is at a 

low level. However, the prevalence rate among the key-populations (KPs) including 

men having sex with men (MSM) and female sex worker (FSW) was extremely high.  

These groups accounted for 28% of all new infections (UNAIDS, 2014). The prevalence 

rate of HIV/AIDS in Ghana steadily declined before a sharp increase in 2015 (National 

AIDS Control Programme (NACP), 2017). The median prevalence rate of HIV dropped 

from 2.4% to 2.1% in 2016 and 2017 respectively. However, in 2018, the prevalence 

reverted to 2.4%. It thus, constituted 14.3% rise from 2017 to 2018 and 50% rise from 

2014 to 2018. The national incidence rate from 2015 to 2019 has, on the other hand, 

remained constant by 0.11% and it is anticipated to fall further in 2020 to 0.09% (Ghana 

AIDS Commission (GAC), 2019). Adobea, (2020) (as cited in NACP, 2017) indicated 

that out of approximately 30.8 million Ghanaians population, 1.12% (346,120) were 

HIV positive with new infection of 18,928 in 2020. Adult (aged 25 years and above) 

constituted 53% (9,796), young people (age 15-24) constituted 28% (5,211), and 

children (age 0-14) constituted 19% (2,961) of HIV infection (Adobea Y Owusu, 2020). 

The report revealed that females recorded the highest of 83% infection as against 17% 

for males. The high rate occurred due to how susceptible women are to contracting HIV 
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due to the nature of their reproductive organs. The Ghana AIDS Commission reported 

that  Ghana recorded 12,758 deaths form HIV/AIDS related diseases due to infected 

persons not taking the prescribed antiretroviral drugs, reporting to herbal treatment, and 

others living under the superstition of being healed spiritually (GAC, 2020).  

  

As a country that wants to achieve a 95-95-95 fast-track target by 2030, factors such as 

non-adherence to medication, shortage of ARVs, poor testing coverage etc.  that led to 

the failure of Ghana to achieve the UNAIDS 90-90-90 in 2020 are quite worrying. 

Ghana achieved 58-77-68 of the 90-90-90 at the end of 2020 (GAC, 2019). 

Strategically, the Ghana Government seeks to accelerate progress  to eradicate the 

HIV/AIDS epidemic in 2030 to reduce new HIV infection by 85% and increase viral 

suppression to 95% in the general population, key population, adolescent girls, and 

young women, and eliminate mother-to-child transmission (Ghana AIDS Commission, 

2020).  

 

The Upper East Region is one of the five Regions of the North in Ghana that is affected 

by HIV epidemic. It has a prevalence of 5,776, with new infections at 339, and a death 

rate of 230 (GAC, 2020). Adult prevalence is 0.77% with 4,487 adults on antiretroviral 

treatment and total coverage of 77.7% in 2020 (GAC, 2020). A study revealed that early 

ART initiation, treatment adherence, and treatment monitoring should be encouraged to 

promote HIV disclosure to increase viral suppression in HIV patients. However, the 

study did not find any association between HIV disclosure and treatment adherence, 

treatment monitoring and viral load failure (Atugba T. A., 2022). The Upper East 
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Region performed about 51% at the end of 2020 below the UNAID 90% viral 

suppression target (Ghana AIDS Commission, 2019a). Some studies have shown that 

various factors including gender, marital status, age, educational level, adherence, and 

multiple sexual partners were associated with virological failure in HIV patients 

(Bulage et al., 2017; Hicham et al., 2019). The above studies did not produce enough 

evidence on the determinants of virological failure among people living with HIV on 

HAART in the Upper East Region (Ansah, Kumah, Bawontuo, Agyei-Baffour, et al., 

2021). Identifying and managing these factors in HIV patients can lead to increased 

success of HIV treatment for undetectable levels of viral load in the Region (Hicham et 

al., 2019). 

  

This study seeks to build on existing studies to determine the associated factors of 

virological failure in HIV patients on antiretroviral therapy (ART) in the Upper East 

Region of Ghana and produce findings for informed policy and decision making to 

attain the 95-95-95 in 2025 to end the HIV epidemic in 2030 (GAC, 2019). 

 

1.2. Problem statement  

The suppression of viral load is when viral load plasma is less than 1000 copies/ml.    

On the other hand, virological failure is an initial response failure to antiretroviral therapy or 

viral rebound after suppressed viral load is reached in HIV patients. If the viral load of the 

repeated plasma is more than 200 copies/ml after the patients is on therapy for 6 months, 

then there is a viral failure (WHO, 2015). 
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The major approach implemented by the United Nations (UN) to eliminate the HIV/AIDS 

epidemic was to improve patients access to antiretroviral therapy across the across the globe 

towards attaining the UNAIDS 95-95-95 in 2030. The study showed that, globally, less than 

50% of HIV patients on antiretroviral therapy achieved viral suppression (UNAIDS, 2018a; 

WHO, 2018). In 2016, the Ghana government adopted the Joint United Nations Programme 

on HIV/AIDS (UNAIDS) “treat all” policy and the 90 – 90 – 90 target to eradicate the 

HIV/AIDS epidemic in 2030 (Rahman, 2019; UNAIDS, 2014). According to the Ghana 

AIDS Commission (GAC), in 2019, Ghana achieved 58%-77%-68% of the 90-90-90 at the 

end of 2020 (Ghana AIDS Commission, 2019a). The Upper East Region attained the first 

two 90s but performed about 51% on the third 90 below the UNAIDS 90% at the end of 

2020.  According to Poku, F. N. (2019), though Ghana, as well as the Upper East Region, 

could not fully meet the 90-90-90 target in 2020, “the hope is that we know the barriers and 

we have the roadmap as a country to meet the target in the years ahead, maybe beyond 

2020” to achieve the new UNAIDS 95-95-95 by 2030 (Ghana AIDS Commission, 2019b). 

  

In a study by Ansah et al. (2021), they discovered 23.6% virological failure and viral load 

suppression rate of 76.4% in HIV patients on ART in the Kumasi Metropolis. Though the 

result (76.4%) was less than the UNAIDS third 90% target for viral suppression of patients 

in ART, there was an increased proportion of virological failure (23.6%) compared to 34% 

national achievement (Ansah, Kumah, Bawontuo, Agyei-Baffour, et al., 2021). Another 

study in the Ho Municipality, Volta Region revealed that 31.3% virological failure was 

reported among HIV patients (Ansah, Kumah, Bawontuo, Agyei-Baffour, et al., 2021) and 

69% of patients with viral suppression. The 69% suppression rate was comparable to the 
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64.3% reported by the Ghana statistics though >34% in Sierra Leone and >41% in Senegal. 

However, the suppression rate was lower than reports from Bostwana and Eswatini with 

81% and 74% respectively (Lokpo et al., 2020). Comparing the findings from Ansah et al. in 

2021 and Lokpo et al. in 2020, there is some possible variations in the prevalence of HIV 

patients having a virological failure in a different part of the country (Ansah, Kumah, 

Bawontuo, Agyei-Baffour, et al., 2021). Implies, several different factors would have 

accounted for the virological failure in people living with HIV on antiretroviral in the 

different regions. 

 Ansah et al, (2021) found that viral load non-suppression among HIV patients on treatment 

was significantly associated with age, gender, marital status, education, ART duration and 

comorbidity. The analysis showed that amongst men, viral load failure was 1.3 times more 

likely compared to female patients (Ansah, Kumah, Bawontuo, Agyei-Baffour, et al., 2021). 

Similar studies showed that age, gender, marital status, housing, employment status, and 

income were significantly associated with viral load failure in HIV patients on ART 

(Chawana et al., 2014).  

Earlier studies have emphasized that several factors are linked to viral suppression in 

patients with HIV on antiretroviral including treatment adherence, ART regimen, gender, 

and duration on ART (Bulage et al., 2014; World Health Organisation., 2013; Yayehirad et 

al, 2013). Other significant findings showed that virological failure was statistically 

significant with educational status, being male, young age and unsatisfactory adherence 

(Yishak et al., 2020). A longitudinal research by Owusu et al. in 2017 found that there was 

5.4% (1.4% – 20.9%) increased odds of virological failure among children whose parents 

were not employed than patients whose parents were employed. A recent retrospective study 
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in Ho Municipality, Volta Region reported timely ART refill and patients on treatment for 

more than 3 years were significant with viral load suppression (Lokpo et al., 2020).  

  

Upper East Region like many other regions in Ghana strived in the direction of  achieving 

the UNAIDS 90-90-90 target by 2020 (Ansah, Kumah, Bawontuo, Agyei-Baffour, et al., 

2021). A literature by Jobanputra et al. (2015) revealed that the proportion HIV patients in 

the Upper East Region with viral load suppression of about 2,168 (51%) by end of 2020 was 

moderate, but fell short of the global target of 90% suppression rate. Implies, the viral load 

failure rate of about 49% was quite high among limited population with HIV in the region. 

Upper East Region faces increased HIV/AIDS transmission rate including mother-to-child 

transmission, opportunistic infections, increased mortality and decreased life span compared 

to other regions in Ghana (Jobanputra et al., 2015). Also, Limited evidence exists on the 

factors associated with viral load failure in patients on antiretroviral therapy in resource 

limited regions, particularly Upper East Region (Afrane et al., 2021). Therefore 

identifying and managing these factors causing viral load failure in HIV patients is 

important in attaining significant treatment achievement. This will ensure an improved 

quality of life of HIV/AIDS patients in the Upper East Region (Ansah, Kumah, 

Bawontuo, Agyei-Baffour, et al., 2021). 

 

Though substantial advancement is made in reaching out to people on antiretroviral therapy, 

it is important to divert attention to the determinants of viral load failure and community-led 

services within differentiated care approaches (Yusuff Adebayo et al., 2021) and enhance 

effective disease surveillance systems to evaluate the viral suppression rate in HIV patients 

(Lokpo et al., 2020) to provide an exclusive path to enable the Upper East Region to 
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organize for the breakthrough of the new target 95-95-95 (Yusuff Adebayo et al., 2021). The 

Upper East Region was identified as a hotspot region with increased cases HIV leading 

to high viral load failure. GHS, (2019), reported that the Upper East region recorded an 

increase in HIV cases from 2.8% in 2018 to 3.6% (GHS, 2019).   

Thus, this study is determined to evaluate significant factors related to Virological Failure 

among patients on highly active antiretroviral therapy (HAART) in the Upper East Region. 

1.3. Conceptual framework 

 

The researcher modified this framework from Kazooba et al., (2018) to provide conceptual 

factors that are significant with virological failure in patients on HAART in the Upper East 

Region.                                                                                                                                                                            

 

Source: Modified from ( Kazooba et al, 2018) 

Figure 1.1: Conceptual framework for associated factors with virological failure 

 ortality,  I  ,

Increased HIV 

transmission and

Opportunistic 

infections
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Kazooba et al., 2018 (as cited in Victoria et al., 1997) revealed that adherence to antiretroviral 

therapy was statistically significant with unsuppressed viral load. Additional confounding risk 

factors comprised socio-demographic characteristics such as age, occupation, marital status and 

educational level. Behavioral characteristics include many sexual partners and alcohol intake, as 

well as biological factors such as baseline viral load, CD4 counts and body mass index (BMI). 

Considering confounders like age and gender, the relationship with antiretroviral therapy 

adherence was found insignificant, while alcohol consumption was considered to approximate. 

The study found that biological factors such as low CD4 counts, low body mass index, poor 

antiretroviral adherence, and patients’ poor health status were significantly associated with high 

baseline viral load in patients on ART. It is further presumed high viral load baseline to be 

related to probable drug resistance and causing virological failure (Kazooba et al., 2018). 

However, the CD4 count and Body Mass Index (BMI) are no more necessity for initiating 

patients on antiretroviral or testing for viral load (WHO, 2015) and therefore were not part in the 

analysis and discussion in this study. 

Conventional/Pragmatic Virological Failure 

Conventional/pragmatic viral load failure defined a single viral load result ≥1000 copies/ml or 

successive two (2) viral loads ˃400 copies/ml taken when a client was ≥6 months on 

antiretroviral for at least six (6) months apart. The clients were provided intensified adherence 

counseling to continue first line antiretroviral treatment for 6 months. Patients with persistent 

viral loads failure (≥1000 copies/ml) were then considered as exact or pragmatic failures. These 

patients could then be moved to a second line antiretroviral regimen. The outcome of these 

failures could be AIDS, further transmission and sexually transmitted infections (STIs), or death. 
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Exposure 

Adherence to Antiretroviral therapy was the key exposure which was evaluated during monthly 

refill of ARVs using patients self-report and pill-count. Kazooba et al. (2018) defined ART 

adherence as follows; ≥95% adherence (means good adherence if clients missed no doses since 

the last ART refill visit or in the previous 4 days) and <95% adherence (means poor adherence if 

clients missed doses in the last refill visit of in the previous 4 days) (Kazooba et al. 2018). 

 

1.4. Justification 

 

The main reason to take antiretroviral therapy is to achieve viral suppression to help 

HIV patients live healthy and longer, and to further decrease the likelihoods of HIV 

transmission (“U   ept of Health and Human  ervices,” 2017). Nevertheless, the 

failure of patients in attaining viral suppression was associated with some socio-

democratic factors such as age, male gender, unsteady accommodation, low level of 

education, and joblessness (Plymoth et al., 2020a) and behavioral characteristics 

including alcoholism and multiple sexual partners (Kazooba et al., 2018). For Do and 

Meekers (2009), men probably have many sex partners compared to women and 

therefore exposed more to virological failure than women (Do & Meekers, 2009). These 

require the need to identify these socio-demographic and behavioral factors during ART 

initiation, intensify patients follow up, adherence counseling to prevent suspected viral 

failures and follow ART treatment protocol (Bulage et al., 2017). Operational tactics, 

including community-based interventions, sensitization, health education and promotion 

are required to enhance the patients’ health seeking behaviour of HIV-infected patients 
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(Ansah, Kumah, Bawontuo, Agyei-Baffour, et al., 2021). Findings from UNAIDS 

(2016) indicated that civil societies should increase the advocacy for scale-up of 

patients viral load testing, call on for affordable virological testing systems in low and 

middle income countries (LMICs). UNAIDS also called for  pushed expanded study 

development of easier and cheaper viral load technology to enhance point -of-scale 

testing (UNAIDS, 2016).  

 

The improvement in treatment adherence has a positive impact on patients’ compliance to 

medication (Wakibi S., 2010). Therefore, to reduce the  possible obstacles to virological 

suppression, partners and stakeholders should focus on reinforcing adherence counseling, 

information delivery, education and policy interventions (Yao et al, 2009). There is the need 

for ongoing treatment education, consequences of non-adherence and effective 

communication with patients (Njonjo, 2007) (as cited in Fong et al 2000) and adherence 

counseling for patients to re-suppress viral loads (Evans et al., 2018). 

 

Active antiretroviral therapy was proofed to have intensely changed the advancement HIV 

transmission and infection and enhanced patients’ health significantly. Consequently, failure 

to treatment increased mortality rate, AIDS, other sexually transmitted infections, and death. 

Therefore, antiretroviral therapy programs need to be strengthened to encourage early 

diagnose and initiation. This will enhance treatment adherence to reduce the rate of 

virological suppression and prevalence of HIV (Teklehaimanot and Birhanu, 2020).  This 

will support in realizing the UNAIDS 95% viral suppression target and attain the global 

www.udsspace.uds.edu.gh 



13 

 

sustainable development goal (SDG) 3 which indicates good health and wellbeing for all by 

2030 (Bekker et al., 2018). 

 

Therefore, the factors associated with virological failure need to be considered by health 

authorities in planning interventions that focus on improving viral suppression rate in HIV 

clients on HAART. Also, further research should be conducted in other regions in Ghana 

such as the Upper East Region to find the risks factors associated with viral load non-

suppression in people living with HIV on HAART (Ansah, Kumah, Bawontuo, Agyei-

baffour, et al., 2021). 

 

1.5. Research questions 

The study has addressed the following questions. 

i. What is the prevalence of virological failure in HIV patients on active ART? 

ii.  oes HIV patients’ adherence to antiretroviral therapy affect viral load failure? 

iii. What are the socio-demographic factors associated with virological failure in 

HIV patients?  

iv. What are the behavioral characteristics associated with virological failure in HIV 

patients on antiretroviral therapy? 
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1.6. Aims and Objectives  

1.6.1. General objectives 

To determine the factors associated with virological failure in HIV patients on 

highly active antiretroviral therapy in the Upper East Region. 

 

1.6.2. Specific objectives 

i. To determine the prevalence of virological failure in HIV patients on active 

ART. 

ii. To determine HIV patients’ antiretroviral therapy adherence level.  

iii. To determine the socio-demographic characteristics associated with virological 

failure in patients on HAART. 

iv. To determine the behavioral characteristics associated with virological failure in 

patients on antiretroviral therapy. 

1.7. Organization of the study 

 

The thesis was categorized into 6 key chapters. Chapter one (1) involved the 

introduction comprising of the research background, problem statement, research 

questions, research objectives, justification, conceptual framework as well as the 

organization of the study. The chapter (2) comprised the literature review of the study 

and chapter three (3) outlined the methodology used. The forth (4th) chapter was data 

analysis; the fifth (5th) chapter involved the discussion of the results, while chapter (6) 

consisted of conclusions and recommendations. 
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CHAPTER TWO 

LITERATURE REVIEW 

 

2.1. Introduction 

Chapter two presented a discussion on issues investigated by the researcher. The 

researcher sought to investigate the factors that determine viral load failure in patients 

on active antiretroviral therapy in the Upper East Region. The chapter presented on 

epidemiology of HIV, literature reviewed on the prevalence of virological failure, 

patients’ adherence to antiretroviral therapy, socio-demographic and behavioral factors 

significantly associated with virological failure in patients on HAART in the Upper 

East Region. 

2.2. Epidemiology of Human Immunodeficiency Virus (HIV) 

HIV/AIDS remains an epidemic and a global disease burden for over 30 years. From the 

inception of the HIV/AIDS, 79.3 million people got infected, and the number of deaths 

stood at 36.3 million. At the end of 2020, more than 37.7 million people globally lived 

with HIV with 0.7% infected adults aged 15 – 49 years. The World Health Organization 

(WHO) reported that nearly 1 in every 25 (3.6%) adults with the infection is living in 

Africa and more than 2/3 worldwide (Diress et al., 2020). For the prevalence rate of HIV 

among adults, Switzerland remains the highest with 27.1%, Lesotho (23.1%), Boswana 

(22.2%), South Africa (17.3%), Zimbabwe (13.3%), Namibia (12.7%), Muzambique 

(12.1%) etc. Ghana remains 28th position with 1.7% prevalence rate just above Liberia 

(1.5%). Kosovo in the Southeast Europe is the least of HIV/AIDS prevalence 

(0.00004%) in the world  (World Bank, 2020).  
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 Source: (Benjamin Ryan, 2020) 

Figure 2.1: Map showing the global share of HIV infected population in 2019.  

 

 

2.3. Prevalence of virological failure in HIV patients on HAART 

Virological suppression in HIV patients means having viral load plasma lower than the 

detection level with lower quantitation limits of 20 copies/ml to 75 copies/ml. A patient 

achieves suppression of viral load with ˂1000 copies/ml (Abrams et al., 2000).  

However, virological failure according to the World Health Organization (WHO) is when 

patients attained viral load ˃1000 copies/ml (WHO, 2015). Also, viral failure occurs if the 

viral load of repeated plasma ˃200 copies/ml after 6 months on antiretroviral (Abrams et al., 

2000) 
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Antiretroviral treatment failure (virological failure) in HIV patients is caused by factors such 

as resistance to medication, weak absorption of medication, poor drug adherence, drug-drug 

interaction and insufficient dosage. In such a situation, the clinician should carry out test for 

drug resistance during virological failure as the client continued with the failing regimen 

(Abrams et al., 2000). A case-control study in 2017 found education, antiretroviral 

adherence, age, tuberculosis co-infection and occupation to be significant with viral load 

failure. Other associated factors included patients ART duration, body mass index, level of 

hemoglobin, WHO clinical stage, first line therapy, current CD4 count and recent white 

blood cells (WBC). It further indicated that, poor drug adherence, ART duration for longer 

years, age of patients ˂35 years, current C 4 count ˂200 cell/mm³ had significant 

relationship with viral load non-suppression after possible effects of cofounding variables 

were adjusted (Bayu et al., 2017). 

 

Earlier findings emphasized some factors that determined virological failure in HIV patients 

including clients loss to follow up history, younger age, non-adherence, being male and 

educational level (Palladino et al., 2013) (Anude et al., 2013) (Hassan et al., 2014). In other 

research found virological failure to be statistically significant with poor drug adherence, low 

CD4 count baseline, treatment disruptions and exposure prior to ART initiation (Meriki et al., 

2014) (Greig et al., 2013).  

 

Several studies have pointed out different contributory factors to virological non-suppression. 

However, poor adherence to treatment, and consequent occurrence of viral transformations 

which confer complete/incomplete ART resistance depended on the etiology of the problem. 

Therefore, in managing virological failure, health clinicians should assess patents adherence 
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to medication, medication resistance, and ensure appropriate antiretroviral prescription to 

improve the rate of viral suppression in patients on antiretroviral therapy (Abrams et al., 

2000).  

 

The researcher within the local settings would consider some major hindrances to 

undetectable viral load, including ART duration, doses missed, ART regimen, distance to the 

ART clinic, patient health, alcoholism, stigma, and timeliness of drug refill. The researcher 

would find these factors as hindrances to the attainment of the global UNAIDS targets of 90-

90-90 and 95-95-95 to end the epidemic in 2030. Therefore, to reverse this situation and 

attain the goals, regular adherence counseling is required; change of drug regimens, and 

partner and child testing should be encouraged. Also, the differentiated service delivery 

(DSD) program should be fully implemented to reduce the waiting time at ART units, reduce 

the distance of traveling for ART, and enhance retention and care management of HIV 

patients. 

 

2.4. Treatment adherence of HIV patients on HAART 

According to Rahman (2019), as cited in Simoni et al. (2003), adherence involves the choice, 

starting, management and maintenance of antiretroviral therapy combination to regulate viral 

reproduction of HIV and enhance the immune system functioning. The various definitions of 

adherence rely the efforts of both the patients and the health professional. Health 

professionals must effectively engage clients in communication on taking medication and 

drug-related recommendations. Patients must also appreciate the practice and consent to the 

directives provided by the health care provider on antiretroviral therapy.  
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Adherence to medication involves a patient taking the recommended prescription 

appropriately and heed to ART appointment time to reduce the spread of the disease. Studies 

discovered that the ≥95% is the acceptable level of adherence treatment outcomes (Lourenço 

et al., 2016), which makes antiretroviral therapy very effective in ensuring low morbidity and 

mortality related to HIV (Bangsberg et al., 2001). Patients on antiretroviral therapy have 

drastically reduced the morbidity, mortality, and infectiousness of the HIV patients (Danforth 

et al., 2017).  

 

Other studies discovered treatment adherence as the main determinant of treatment outcome 

in achieving the primary goals of care and treatment of HIV/AIDS; thus to decrease 

morbidity and mortality and enhance patients quality of life. These are linked to reaching an 

optimal viral load success. The study is further consistent with Lourenco et al. (2016) study 

that a sustained treatment adherence to therapy should be ≥95% to achieve an undetectable 

viral level as treatment outcome (Umeokonkwo et al., 2019). Antiretroviral therapy has 

increased survival rate, quality of livelihood decrease in transmission of HIV. Patients' 

treatment adherence and retention is related to successful treatment outcomes by attaining 

viral load suppression (Bangsberg et al., 2001; Gardner et al., 2011; Giordano et al., 2007; 

Park et al., 2007; Viswanathan et al., 2015).  

 

On the other hand, poor antiretroviral therapy adherence is seen to be significant with poor 

treatment outcomes and caused an increased ricks of drug resistance. Poor adherence further 

decreases optimum clinical outcomes and lessens the achievement for the treatment goal, 

especially in ending the HIV/AIDS epidemic by 2030. This study further holds similar view 
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that patients’ adherence level could be associated with patients and treatment-related factors. 

The  complication of treatment side effects, poor health literacy, ineffective patient-clinician 

relationships and treatment regimen such as burden of pill and dosing frequency were found 

to have effects on treatment adherence of patients (Schaecher, 2013). The Joint United 

Nations Programme on HIV/AIDS (UNAIDS) global treatment targets (95-95-95) by 2030 

rely on long-term viral suppression and optimum drug adherence and patients care 

(UNAIDS, 2014). All the findings from these studies have proved that patients to 

antiretroviral treatment of ≥95% have significant impact on viral load suppression. The 

primary aim of this research was to measure the factors that hinder the virological 

suppression of HIV patients on HAART. 

2.5. Socio-demographic characteristics of HIV patients on HAART 

A study by Plymoth et al., (2020a) revealed that viral load failure during antiretroviral 

therapy has significant relationship with male gender, young age, and progressive 

immunosuppression. Patients failure in viral suppression was also linked unemployment, 

poor housing, low educational level, and low income of social support.  The above 

elements were found to be linked with the outcomes of communicable and non-

communicable diseases which were considered as viral health determinants. 

Nonetheless, such relationships with regards to virological outcome were mainly 

investigated in developed countries, but with limited data form the low-income and high 

burden countries. Therefore, it was recommended that to ensure sustainability of 

antiretroviral in patients, knowledge on health conditions that contribute to poor viral 

suppression is required to develop and implement targeted interventions (Plymoth et al., 

2020b). Given the above findings, the COVID-19 has contributed to high 
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unemployment, poverty, poor housing conditions and poor education hindered patients 

on ART. During this period, people stayed at home, limiting their access to ART and 

thereby causing patients more communicable diseases such as STIs and non-commutable 

diseases such as diabetes, hypertension, etc. these incidents contributed to the high 

virological failure in HIV patients.  

Other literature indicated that HIV women have complex viral load and take 

antiretroviral therapy less frequent compared to men. Sero-status of HIV disclosure 

impact women adherence to medication and general difficult social situation and 

concerns for potential pregnancy risk. This makes women less likely to have complete 

viral suppression. The study highlighted success of treatment to be continuously 

significant with socio-demographic factors such as educational status, gender, race, and 

income that are not easily modifiable. Race is a complex system among socio-

demographic characteristics including educational status, social and economic status, 

and healthcare accessibility. This limits the sustained commitment in HIV care and 

treatment, and or low annual income. This makes the patients struggle with increased 

survival difficulties unrelated to Human Immunodeficiency Virus (HIV). It was further 

revealed patients with children to care for, missed appointments days and substance use 

disorders contributed to virological failure (Shacham et al., 2010). However,  in a study 

by Mosha F. (2021), more women, after12 months on treatment attained undetectable 

viral load compared to the male gender (Mosha, 2021). The researcher finds these two 

studies on women’s vulnerability to HIV and virological failure as confusing and 

suggests that further studies regarding such topics are needed. 
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A study by Ayalew et al. in Ethiopia showed that the scheduling and accurateness in 

ascertaining failure of treatment in limited resource settings were essential but 

challenging. The delay in discovery of treatment failure might cause drug effects, high 

mortality and morbidity, and accumulation of drug resistance. The study further 

discovered that factors that caused the virological failure included gender, age and 

orphan status (Ayalew et al., 2016). Orphans face a lot of challenges in treatment and 

viral failure because caretakers and guardians, anemia, and poverty are independent 

factors that predict HIV virological failure. Therefore, orphans in treatment therapy need 

to be optimally managed. 

Ansah, et al. in 2021 found eight variables in their study that cause virological non-

suppression of clients on treatment in Kumasi, Ghana. These factors included age, 

gender, marital status, educational status, patients’ duration on ART, patients’ body 

weight, blood pressure and co-morbidity which were statistically significant with 

virological failure. Their analysis showed that male patients were 1.3 times more likely 

than that of female patients to have non-suppression of viral load. In health-seeking 

behavior, gender asymmetry was due to representation of masculinity fully implicated in 

the reluctance of male’s to seek healthcare. A study indicated that the values with 

masculinity made males to be at risks of health, and socio-economic status (Ansah, 

Kumah, Bawontuo, Agyei-Baffour, et al., 2021).  

The researcher supports Ansah et al point of view on the male’s less performance on 

viral suppression on the basis that males have less health seeking behavior and many 

policies also turn to empower women to access health care systems. Therefore health 

education, promotion, and support strategies should be enhanced by health stakeholders 
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to improve male HIV patients’ health-seeking behavior in viral suppression to contribute 

towards achieving the UNAIDS target of 95-95-95 by 2030.    

Afrane et al. 2021, a study in Southern Ghana revealed that gender as the only socio-

demographic factor as well as patient history of tuberculosis, severe CD4 

immunodeficiency status that were significantly associated with viral load failure among 

clients on antiretroviral therapy. However, their study failed to reveal significant 

relationship in the age of children, education, employment of parents/caretakers, 

adherence to medication, and virological failure. They rather found female gender to be 

2.5 increased odds of viral load failure than males on treatment. Similar to this study 

was that of Muri et al. in Tanzania where children with females guardians were 2.5 times 

at risk of virological non-suppression (Afrane et al., 2021). Though the study of Afrane 

et al was based on children, however, gender served as an important variable that cuts 

across as a cause for HIV children and adults virological non-suppression.  

 

2.6. Behavioural factors of HIV patients on HAART 

Human behaviours, including alcohol consumption, dietary behaviours, physical activity, 

smoking, sexual practices etc. play a key role in many of the leading causes of HIV death in 

developing and developed countries. The understanding of these behaviours and the contexts 

in which they occur is essential for developing effective evidence-based health behaviour 

change interventions and policies and for reducing avoidable mobility and mortality and 

improving HIV viral suppression (Danaei G., et al. (2009).    
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In India, study showed that alcohol consumption (62.8% - ˃3 drinks per day) was significant 

with viral load failure (Sarna et al., 2020). Research conducted by Sarna et al., (2020) 

indicated that alcohol consumption was 60.8% among patients on  RT who consumed ˃2 

times per month and those who consumed ˃3 drinks per day was 62.8%. The study 

concluded that alcohol intake was statistically significant with poor treatment adherence. 

This provided a solid prediction to viral load failure in patients on ART (Sarna et al., 2020). 

A literature by Asaah J. (2014) revealed that the UER led the rest of the country in terms of 

alcohol consumption rate and the adolescent youth are most affected group. The report 

found that excessive alcohol intake among women led to marital issues, pregnancy 

complications, HIV infection and low viraemia compared to men (Asaah J, 2014). However, 

Sarna et al. (2020) and Asaah J. (2014) reports on alcoholism, did not show the number of 

pills missed and other behaviours exhibited when patients took heavy alcohol resulting in 

virological failure. 

In a literature in Zambia by Do and Meekers (2009), multiple sex partners among HIV 

patients are the strongest predictor of perceived HIV risk and virological failure.  Also, 

men had increased odds of having multiple sex partners than women. Nevertheless,  the 

likelihood of men to consider themselves at risk of virological failure was less (Do & 

Meekers, 2009). The study hypothesized that infectiousness beliefs and HIV 

transmission risk perceptions would prospectively predict HIV patients engaging in 

more condomless sex with HIV-negative and unknown HIV status sex partners. The 

study results showed that 44% of participants had engaged in condomless sex with 

HIV-negative/unknown status sex partners and these individuals demonstrated higher 
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rates viral load failure, STI symptoms and other opportunistic infections (Kalichman 

SC, 2016).  

In a retrospective cohort study, the improvement in Body Mass Index (BMI) was significant 

and substantially higher in HIV patients due to the impact of HAART on nutritional status of 

HIV/AIDS patients in attaining undetectable viral load. This association showed the 

synergic effect of integrating food supplementation, nutritional education, and HAART on 

the nutritional status of HIV/AIDS patients. The study further highlighted the 

complementary role of an adequate and diversified diet in treatment adherence and viral load 

management in persons living with HIV/AIDS in resources limited settings (Scarcella P., et 

al. 2011). 

A cohort study of HIV-infected individuals on HAART in the US found that the 

prevalence of smoking among HIV-infected individuals is 2–3 times that of the general 

population, increasing the risk of HIV infection, viral load failure, and related morbidity 

and mortality. Current smokers were less likely to have an undetectable viral load (OR: 

0.75) and more likely to have current substance abuse (OR: 2.81) and moderate to 

severe depression (OR: 1.50) relative to smokers who had quit smoking (Cropsey K.L., 

et al., 2016). 

2.6.1 The Theory of Planned Behavior (TPB) 

The theory of planned behavior (TPB) has been used successfully to predict and explain a 

wide range of health behaviors and intentions including alcohol consumption, smoking, 

multiple sexual partners, substance use, and adherence to medical treatment among others 

(Danaei G., et al. (2009). According to the theory of planned behavior, behaviors are 
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influenced by intentions, which are determined by attitudes, subjective norms, and perceived 

behavioral control (Ajzen, 1991) which affect ART adherence and viral load status of HIV 

patients on HAART (Sarna et al., 2020). These factors are not necessarily actively or 

consciously considered during decision-making but form the backdrop for the decision-

making process of individuals on HIV treatment (Fishbein, M., & Ajzen, I. 1977). Also, 

external factors can directly force or prevent behaviors, regardless of the intention, 

depending on the degree to which a behavior is controlled by the individual, and the degree 

to which perceived behavioral control is an accurate measure of actual behavioral control in 

medical treatment (Ajzen, 1991). 

Applying this theory (TPB) in this study would prove evidence for the effectiveness of 

behavior change interventions to improve ART adherence, undetectable viral load, reduce 

morbidity and mortality at individual, community, and population levels (Abraham C., 

2009). 

 

 

 

 

 

                                                                                        Source: O’Keefe,  aniel J. (2002). 

Figure 2.6.1: The Theory of Planned Behavior 
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CHAPTER THREE 

RESEARCH METHODOLOGY 

3.1. Introduction  

The third chapter presented the method adopted to attain the objectives of the research. The 

subjects discussed included study design, study setting/location, study population, study 

variables, sampling, tools for data collection, pre-data collection activities, data management, 

data analysis and ethical consideration.  

 

3.2. Background of the study area 

The Upper East Region is in the North-Eastern part of Ghana. It occupies 8,842 square 

kilometers land mass area. The region shared boundaries with Togo to the East and Burkina Faso 

to the North in West Africa. The Upper East Region also shared borders with North-East Region 

(previously part of Northern Region) to the south and Upper West Region in the West (Alhassan 

S., 2017). At the end of 2020, the total population was 1,302,718 occupying 15 districts and 

municipalities. The region was sub-divided into 101 sub-districts. The total health facilities was 

547 including 20 hospitals (1 regional hospital at Bolgatanga, 6 district and municipal 

Government hospitals, 10 private hospitals and 3 CHAG hospitals),  67 health centres, 38 clinics, 

419 CHPS compound and 3 private maternity homes.  Out of the 547 health service centres, 28 

provided antiretroviral services with Bolgatanga Regional Hospital as the only centre with the 

capacity to test viral load (GhanaDistricts, 2012). The research was carried out in eight (8) ART 

clinics that provided comprehensive HIV care services to HIV patients in eight (8) districts in the 

Upper East Region of Ghana. These ART clinics were randomly selected. The selected health 

facilities had large number of HIV patients under care in their specific ART clinics, which 
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provided the tendency for ART clinics to have many patients with virological failure. Also, all 

these ART clinics offering ART services were identified as high HIV clinic workload facilities in 

the region, where more viral load tests were done from January 2020 to December 2020 (GAC, 

2020). 

 

 

                                                                                                       Source: (Alhassan S., 2017). 

Figure 3.2.1: Map showing administrative districts in the Upper East Region 
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3.3. Design 

The researcher employed retrospective cross-sectional study. The records of 366 HIV 

patients aged ≥15 years on antiretroviral therapy for ≥6 months with a least of one (1) 

recorded   HIV viral result at the antiretroviral (ART) clinic in 2020 was reviewed.  

 

3.4. Study Population 

The region had 4,315 active patients on antiretroviral treatment for 6 months and above 

at the end of 2020 (GAC, 2020). Patients aged ≥15 years and were on antiretroviral 

therapy for ≥6 months with at least one (1) readily available viral load result had the 

chance to be included in the study. However, HIV patients without viral load result, <15 

years of age, lost to follow up, dead or patients who failed to consent to the study were 

not included. 

3.5. Study variables 

The main outcome variable in the study was viral non-suppression status in HIV clients on 

antiretroviral therapy. In the Low and Middle Income countries (LMICs), the WHO defined 

viral load suppression to be <1000 copies/ml, viral non-suppression to be >1000 copies/ml 

while viral outcome of ˂20 copies/ml was defined as undetectable (WHO, 2015). The 

independent variables were classified into social-demographic characteristics (gender, age, 

level of education, employment, marital status and salary/income), behavioral factors 

(alcohol consumption, number of sexual partners and condom use), and other variables such 

as adherence counseling, Art duration, ART regimen combination, challenges in getting 

ARVs timely, number of doses missed and ART side effects were analysed. Other variables 

included spouse/partner HIV status and number of viral load test done.   
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3.6. Sampling 

 

3.6.1. Sample size determination 

Using the  lovin’s sample size formula (Ellen, 2020), a least sample of 366 was 

obtained with 5% margin of error from a targeted population of 4,315 patients 

aged ≥15 years in the Upper East Region. The formula was n= 
𝑁

1+N (e)2, where 

n=required sample, N=total HIV patients on ART, and e=error margin of 5%.  

Therefore, n = 
4315

1+4315 (0.05)² 
 = 

4315

1+4315 (0.0025) 
 = 

4315

1+10.7875 
 =

4315

11.7875 
, n=366.1  

Total sample size for the study= 366.  

 

3.6.2. Sampling procedure 

Simple random sampling with a lottery selection technique  (MS, 2016) was used to 

pick eight (8) ART clinics from the twenty-eight (28) ART service centres for the 

study. The same method was used to select the four (4) facilities from the remaining 

20 ART clinics and used for the pretest. This method enabled every ART clinic in the 

Upper East Region to have a fair chance of being included. Consecutive sampling 

technique was then applied to sample 366 participants for the study (Dissertation L. , 

2012). This was because the respondents and their data were readily available for the 

study and the researcher was interested in respondents who were on HAART with 

viral results at ≥6 months and ≥15 years of age.  
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3.7. Data Collection Tools 

Quantitative data on HIV patients on antiretroviral therapy was obtained from the facilities’ 

ART clinics. Viral load data was retrieved from the patient’s folder, viral load registers or 

the E-Tracker database. Socio-demographic characteristics, patients’ behavioral 

information, and age at HIV diagnose, duration on ART, type of ART regimen 

administered, pills missed, viral load test done were all relevant for data collection. Face-to-

face data collection method was applied using ‘Kobo-Collect (v1.29.3) software-based’ 

structured questionnaire in English which contained closed-ended questions (KoBo, 2017). 

Respondents who could read and write were given the questionnaire to respond to. 

 

3.8. Pre-data collection activities 

The researcher was granted permission from the District Health Directorate and the facility 

heads in the eight (8) facilities that were selected to access information at the ART clinics. In 

the recruitment period, participants completed the structured survey questionnaire (SQ) upon 

consenting to the study. The survey questionnaires were administered by ART data managers 

and clinicians who were trained in data collection, and who understood the local dialect 

including Frafra, Kassena, Nabd, Dagbani, and Hausa in the Upper East Region. One clinical 

staff member from each of the eight (8) targeted ART facilities was recruited and trained to 

collect the data. The principal researcher audited and verified the collected data for 

completeness, quality, and error-free. Pre-test was carried out prior to the actual data 

collection, to measure the validity and consistency of responses in the questionnaire on eight 

(8) HIV patients in four different health centres who met the inclusion criteria but not part of 
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the study population. All issues realized on the study tool and processes during the pretest 

were addressed before the actual study started.  

 

3.9.Data management 

To ensure quality data management, the researcher employed some mechanisms to reduce 

data bias. The research assistants were trained on Kobo-Collect Software (KoBo, 2017), 

appropriate data collection, data collection procedures, and content and subject matter of the 

questionnaire.  Ten days before the start of the study, the questionnaire was pretested to 

enable the data collectors to become familiar with the tools. Issues identified during the 

pretest were modified. Data collection was done by eight (8) skilled ART staff and 

supervised by the principal investigator. Daily supervision was done on-site and 

questionnaires were reviewed and crosschecked by the investigator for consistency, 

completeness and accuracy and discussed with the data collectors. The researcher carried out 

data cleaning in the Statistical Package for Social Sciences (SPSS) and proceeded to data 

analysis (Gunarto, 2019). 

 

3.10. Data analysis 

The Ghana AIDS Commission (2019) indicated that, within a month, patients who missed 0 - 

1 dose of antiretroviral therapy have good adherence level (≥95%), patients who missed 2 - 

4 doses have fair adherence level (≥85%), and patients with ≥5 doses missed have poor 

adherence level (˂85%) (Ghana AIDS Commission, 2019). Other literature revealed that 

≥95% is the required drug adherence level for successful treatment outcomes (Lourenço et 

al., 2016). HIV viral load achievement was categorized into three (3) including Target Not 
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 etected or Not  etected (˂50 copies/ml), virally suppressed (˂1000 copies/ml), and viral 

failure (≥1000 copies/ml). For simplicity in measurement, the researcher re-grouped these 

categories into two (2); Viral Load  uppression (˂1000 copies/ml) and Virological Failure 

(≥1000 copies/ml). This study analysed and measured virological failure against other 

variables including treatment adherence, ART duration, ART regimen type, Education etc.   

 

Data analysis was done using Statistical Package for Social Sciences (SPSS Inc, Chicago, 

USA) version 26.0 (Gunarto, 2019). Using descriptive statistics with frequencies and 

percentages, the data was described and summarized. Using the multiple logistic regression 

analysis, the study discovered the probabilities between the dependent variables and the 

Independable variables. A chi-square (X²) test statistics was used to find the association 

between the various variables and virological failure among patients on ART. A confidence 

level of 95% during the study was administered with a 5% level of significance. The 

information was then presented in frequency tables, graphs and pie chart in a report (Gunarto, 

2019). 

3.11. Ethical considerations 

Permission for ethical clearance was sought from the Ghana Health Service Ethics 

Review Committee (GHS-ERC:047/03/22) to carry out the research (GHS-ERC, 2021). 

The Regional Health Directorate of the Ghana Health Service (GHS) also granted the 

researcher permission to carry out the study in the Upper East Region. The purpose of 

the study was described to all the respondents to make informed decision to participate 

or not to participate in the study.   
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Consent form was attached to each questionnaire for every respondent to ensure the 

research assistants did not forget to make respondents sign before administering the 

questionnaire. The data collected with completed questionnaires were handled by the 

investigator and research assistants and kept with utmost confidentiality after data 

analysis. 
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CHAPTER FOUR  

RESULTS 

4.1 Socio-demographic characteristics of respondents 

 

A total sample of 366 respondents from the ages of 15 years and above was enrolled in the 

study. Among the socio-demographic factors of HIV patients who participated in the study, it 

was found that majority (37.2%) of the respondents was within the ages of 25 – 34, while the 

least of the respondents representing 6% were from 55 years and above. Female participants 

outnumbered that of males more than two times representing 73.2% against male participants 

with 26.8%. Out of the 366 participants, majority of them representing 56.8% were married. 

A greater number of the respondents (52.5%) indicated they had no formal education and 

52.5% were self-employed. The monthly earning of the respondents below GH¢ 375.00 were 

60.7%, compared to 12.3% of the participants who earned more than GH¢ 1000. For the 91 

respondents who were unemployed, 23.2% indicated that they depended on their families for 

their livelihood. 
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Table 4.1: Socio-demographic characteristics of respondents 

Demographics Factors Frequency (366) Percentage (%) 

 

Age group (years) 
  

15-24 46 12.6 

25-34 136 37.2 

35-44 107 29.2 

45-54 55 15.0 

≥55 22 6.0 

Gender 
  

Male 98 26.8 

Female 268 73.2 

Marital Status 
  

Married 208 56.8 

Never married 62 16.9 

Divorced/Separated/Widowed 96 26.2 

Educational Status 
  

No formal education 192 52.5 

Basic 78 21.3 

SHS/Voc/Tech 70 19.1 

Tertiary 26 7.1 

Occupation 
  

Public/Private employment 46 12.6 

Self-employed 229 62.6 

Unemployed 91 24.9 

Salary/Income Level 
  

< GH¢ 375.00 222 60.7 

GH¢ 375 – 1000 99 27.0 

> GH¢ 1000 45 12.3 

Dependent status 
  

Family 85 23.2 

Friends 3 0.8 

Support group 3 0.8 
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4.2 Behavioral characteristics of respondents 

The study revealed that 73% of the participants were not taking alcohol while 27% 

respondents engaged in alcohol with frequency intake of 1 to 2 times a within a week. Daily 

consumers of alcohol, the least, were 5.7% as they took their HIV medications. From the 

total of 366, most (56.8%) of the respondents had no other sexual partners aside their 

spouses, 38.3% were either married or never married with 1 sexual partner, and 4.9% either 

married or never married had 2 or more sexual partners. Out of the 43.2% respondents with 

sexual partners, majority (38.3%) either married or never married had sexual intercourse with 

one (1) sexual partner within the past three months, while only 0.3% respondent never had 

sexual intercourse in the last 3 months with his/her spouse or sexual partner, with a reason 

that he/she feared to re-infect him/herself. For the 42.9% respondents who had sexual 

intercourse in the past 3 months, most (21.9%) of them never used condom during sexual 

intercourse with either their spouses or sexual partners and as low as 5.2% used condom 

always during sexual intercourse past 3 months. Majority (7.4%) of the respondents who 

never used condom during sexual intercourse with either their spouses or sexual partners 

gave a reason that their spouses/sexual partners may not suspect their HIV status, 6.8% 

disliked condom, 3.8% had desire for children, 2.5% spouses and/or sexual partners were 

HIV positive, and the least of 1.4% did not have access to condom for use. 
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Table 4.2: Behavioral characteristics of respondents 

Variables Frequency (366) Percentage (%) 

 Alcohol Intake 
  

Yes 99 27.0 

No 267 73.0 

Frequency of Alcohol Intake 
  

1 to 2 time a week 52 14.2 

≥3 times a week 26 7.1 

Daily 21 5.7 

Number of Sexual Partners 
  

1 sexual partner 140 38.3 

≥2 sexual partners 18 4.9 

None 208 56.8 

Number of Sexual Partners with Sex 
  

1 sexual partner 140 38.3 

≥2 sexual partners 17 4.6 

Never 1 0.3 

Reasons for Not Having Sex 
  

Fear of infecting self 1 0.3 

Frequency of Condom Use 
  

Every time 19 5.2 

Sometimes 58 15.8 

Never 80 21.9 

Reasons for Non-Condom Use 
  

Partner is HIV positive 9 2.5 

Partner may suspect 27 7.4 

Dislike for condom 25 6.8 

Desire for children 14 3.8 

Condom not available 5 1.4 
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4.3 Antiretroviral Therapy Adherence of Respondents 

Most (30.9%) of the respondents were diagnosed and confirmed HIV positive within 

the ages of 25-34 years, which is slightly higher as compared to 29.0% of the 

respondents diagnosed HIV positive within the age range of 34-44 years.  The minority 

(8.5%) diagnosed and confirmed HIV positive were the old age group of 55 years and 

above. Respondents who received adherence counseling before starting their treatment 

were 97.3%. The study also revealed that, 58.7% of the participants were on HIV 

treatment for 3 years and above, with least duration of less than 1 year (9.8%). For 

antiretroviral therapy (ART), majority (76.5%) was on 

Tenofovir+Lamivudine+Dolutegravir (TLD: 300mg+300mg+50mg) regimen. Also, 89.1% 

of patients found it easy taking the antiretrovirals (ARVs) without complains while 

84.2% of the respondents did not have any problem in getting the antiretrovirals timely. 

Out of the 15.8% who complained of untimely nature of getting ARVs, most 10.7% of 

them indicated that distance to the ART site was a major challenge. A greater number 

of respondents representing 62.6% either did not miss or missed only one (1) dose of 

antiretroviral within the month, 12% missed doses within the range of 2-4, while 25.4% 

missed 5 or more doses of antiretroviral within a month. Figure 4.1 below shows that 

most patients representing 29% who missed their medication indicated that they ran out 

of pills (ARVs), 9.8% forgot to take their drugs, 6.6% missed dose due to drug side 

effects, 4.9% felt sick, while the minority 1.9% missed their pills due to stigma. 

Overall, 62.2% adherence to medication was considered as ‘good’ and respondents who 

‘poorly’ adhered to medication were 25.4%. The study further revealed that, 89.6% did 

not experience any side effects of the antiretrovirals, and for the 10.4 that experienced 
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some adverse effects, 4.4% said they experienced nausea. Majority (68.3%) did not 

know their partners and/or sexual partner’s HIV status, 16.1% respondents’ spouses 

and/or sexual partners were HIV negative while spouses and/or sexual partners of 

15.6% respondents were HIV positive. 13.4% of respondents’ spouses and/or sexual 

partners who were HIV positive were on treatment. Most (48.4%) of the respondent 

who were diagnosed HIV positive had poor health before starting ARVs. On the other 

hand, 95.9% of the respondents who had poor health before HIV diagnose achieved 

good health after they started ARVs, with only 0.3% respondent with poor health. 
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Table 4.3: Antiretroviral Therapy Adherence of Respondents 

Variables Frequency (366) Percentage (%) 

Age at HIV Diagnose   
15 - 24 56 15.3 

25 - 34 113 30.9 

35 - 44 106 29.0 

45 - 54 60 16.4 

≥55 31 8.5 

Adherence Counseling   
Yes 356 97.3 

No 10 2.7 

ART Duration   
< 1 year 36 9.8 

1 – 3 years 115 31.4 

≥3 years 215 58.7 

ARVs Combination   
Tenofovir+Lamivudine+Efavirenz 65 17.8 

Tenofovir+Lamivudine+Dolutegravir 280 76.5 

Zidovudine+Lamivudine+Dolutegravir 21 5.7 

Ease of taking ART   
Easy 326 89.1 

Difficult 40 10.9 

Having Problem Getting ART 

Timely   
Yes 58 15.8 

No 308 84.2 

Challenges in Getting ART Timely   
Distance to ART 39 10.7 

Shortage of ART at site 3 0.8 

ART clinic close early 5 1.4 

Poor health 7 1.9 

Stigma 4 1.1 
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Variables  Frequency (366) Percentage (%) 

Reasons Doses Missed   
Stigma 7 1.9 

Felt sick/ill 18 4.9 

Side effects 24 6.6 

Forgot to take 36 9.8 

Ran out of pills 106 29.0 

ART Adherence Level   
Good 229 62.6 

Fair 44 12.0 

Poor 93 25.4 

ART Having Side Effects   
Yes 38 10.4 

No 328 89.6 

ART side effects   
Nausea 16 4.4 

Vomiting 3 0.8 

Diarrhoea 7 1.9 

Nightmares/vivid dreams 11 3.0 

Skin rashes 1 0.3 

Spouse/Partner HIV Status   
HIV positive 57 15.6 

HIV negative 59 16.1 

Don't know 250 68.3 

Spouse/partner on treatment   
Yes 49 13.4 

No 7 1.9 

Don't know 1 0.3 

Health Before ART Started   
Good 37 10.1 

Fair 152 41.5 

Poor 177 48.4 

Health After ART Started   
Good 351 95.9 

Fair 14 3.8 

Poor 1 0.3 
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Figure 4.1: Number of doses missed by patients on antiretroviral therapy 

 

 

4.4 HIV Viral Load Testing of Respondents 

Out of the 366 respondents, majority of the participants 97.3% received enhanced 

adherence counselling. All the 366 participants in the study had undertaken viral load 

test with majority, 69.1% did only one (1) viral load test. For reasons of undertaken the 

viral load test, 91.0% tested to monitor their response to ART, 39.3% indicated that they 

wanted to check disease (HIV) progress, while 13.1% who undergone viral load test to 

check infectious level (suppression). 47.0% of the respondents had their viral results 

≥1000 copies/ml (VL failure), 35.8% attained ˂1000 copies/ml (VL suppression) while 

17.2% had Target Not Detected (complete VL suppression). Majority of the participants 53% 

achieved viral suppression (˂1000 copies/ml and Target Not  etected). Viral load results 

were interpreted to 92.6% respondents while 7.4% did not receive any interpretation of their 
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viral load results. Of the 47% of the respondents who failed viral load (≥1000 copies/ml), 

35.5% said it could lead to opportunistic infection, 35.2% said the failure could cause new 

HIV infections, 33.1% indicated reduction in survival rate, 31.7% stated that the VL failure 

of HIV could lead to AIDS and 5.5% indicated that the VL failure could cause drug 

resistance. Out of the 15.6% of participants whose spouses and/or sexual partners were HIV 

positive, 45.6% of the patients said they were not the source of infection to their spouses 

and/or sexual partners, 35.1% indicated that they infected their spouses and/or sexual 

partners whilst 19.3% patients did not know whether they or they did not infect their spouses 

and/or sexual partners with HIV. 
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Table 4.4: HIV viral load testing of Respondents 

Variables  Frequency (366) Percentage (%) 

Received Enhanced Adherence 

Counseling   
Yes 356 97.3 

No 10 2.7 

Viral Load Test Done   
Yes 366 100.0 

Number of Viral Load Test Done   
1 time 253 69.1 

2 times 105 28.7 

3 times 8 2.2 

VL to Check Disease Progress   
Check disease progress 144 39.3 

VL to Monitor Response to ART    
Monitor response to ART 333 91.0 

VL to Check Infectious Level    
Check infectious level 48 13.1 

Viral Load Results   
˂ 1000 copies/ml 131 35.8 

≥ 1000 copies/ml 172 47.0 

Target Not Detected 63 17.2 

Results Interpreted to Respondent   
Yes 339 92.6 

No 27 7.4 

Viral Load Result Status   
VL Suppressed 194 53.0 

VL Failed (Unsuppressed) 172 47.0 

VL Failure Leads to Further Infection   
Can cause further infection 129 35.2 

VL Failure Increases to AIDS   
Increase to stage 3/AIDS 116 31.7 
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Variables  Frequency (366) Percentage (%) 

VL Failure Leads to Opportunistic 

Infection   
Opportunistic infection 130 35.5 

VL Failure Causes Drug Resistance   
Drug resistance 20 5.5 

VL Failure Reduces Survival Rate   
Reduce survival rate 121 33.1 

Spouses/Partners Infected by Respondent   
Yes 20 35.1 

No 26 45.6 

Don't know 11 19.3 

 

 

 

 

 

Figure 4.2: Viral Load Status of Respondents 
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4.5 Bivariate analysis of the determinants to HIV Viral Load Failure 

 

The study results revealed that there was no association between gender and virological 

failure in patients on antiretroviral therapy with P-value=0.232 (ꭕ² =1.429). Number of years 

HIV patients take drugs was found to have a significant relationship with virological failure (ꭕ² 

=12.192, P-value=0.016).  Marital status of the respondents was insignificant with viral load 

non-suppression with a P-value of 0.374 (ꭕ²=1.967). The study discovered that educational status 

was statistically significant with viral load failure among patients on highly active antiretroviral 

therapy (ꭕ²=17.999, P-value<0.001). Viral load non-suppression (viral load failure) in clients on 

antiretroviral therapy was found to be associated with occupation of the patients as there was 

significant relationship at 5% significant level between patients’ occupation and viral load failure 

(ꭕ²=7.890, P-value=0.019). The levels of salary or income of the respondents on ART was 

significantly associated with virological failure with a P-value of ˂0.001 and chi-square (ꭕ²) 

value of 28.395.  

There was no significant relationship at 5% significant level between alcohol intake by patients 

on antiretroviral therapy and virological failure (ꭕ²=0.129, P-value=0.719). 

The cross-tabulation analysis indicated that the age at which patients were diagnosed with human 

immunodeficiency virus (HIV) was statistically significantly (ꭕ²=30.784, P-value<0.001) 

associated with virological failure. The study revealed that adherence to counseling with P-

value=0.653 was not significantly associated with viral load failure among patients on 

antiretroviral therapy (ꭕ²=0.202). Patients’ duration (in years) on antiretroviral therapy (ART) 

was statistically significantly associated (P-value=0.n017) with non-suppression of viral load at 

5% (ꭕ²=8.175). There was also significant association between antiretroviral therapy 
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combinations for patients on ARVs and non-suppression (failure) of viral load (ꭕ²=15.841, P-

value<0.001).  Getting timely medications was not associated with viral load failure (ꭕ²=0.130, 

P-value=0.719). The study showed that viral load failure was associated with doses missed by 

HIV patients on antiretroviral therapy (ꭕ²=90.797, P-value˂0.001). Statistically, the association 

between the side effects of antiretroviral treatment and virological failure was not significant 

(ꭕ²=0.154, P-value=0.694). Clients’ health status before they started antiretroviral treatment was 

found to be statistically significantly associated with HIV viral load non-suppression 

(ꭕ²=12.697). 

In the bivariate analysis, the study did not find any significant association between enhanced 

adherence counseling and viral load failure (ꭕ²=0.698, P-value=0.43). The number of viral load 

test done by patients on highly active antiretroviral therapy was associated with viral load failure 

in patients at 5% significant level (ꭕ²=15.403, P-value<0.001).  
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Table 4.5 Bivariate analysis of determinants to HIV Viral Load Failure  

Variables Frequency Viral Load 

Suppressed 

Viral Load 

Failed 

(Unsuppressed) 

ꭕ² P-value 

Gender      
Male 98 57 (58.20%) 41 (41.80%) 

1.429 0.232 
Female 268 137 (51.10%) 131 (48.90%) 

Age    
  

15 – 24 46 28 (60.9%) 18 (39.1%) 

12.192 0.016* 

25 – 34 136 59 (43.4%) 77 (56.6%) 

35 – 44 107 66 (61.7%) 41 (38.3%) 

45 – 54 55 26 (47.3%) 29 (52.7%) 

≥ 55 22 15 (68.2%) 7 (31.8%) 

Marital status    
 

 
Married 208 115 (55.30%) 93 (44.70%) 

1.967 0.374 Never married 62 34 (54.80%) 28 (45.20%) 

Divorced/Separated/Widowed 96 45 (46.90%)  51 (53.10%) 

Education    
  

No formal education 192 89 (46.40%) 103 (53.60%) 

17.999 <0.001* 
Basic 78 40 (51.30%) 38 (48.70%) 

SHS/Voc/Tech 70 42 (60.00%) 28 (40.00%) 

Tertiary 26 23 (88.50%) 3 (11.50%) 

Occupation    
  

Public/Private employment 46 33 (71.70%) 13 (28.30%) 

7.890 0.019* Self-employed 229 118 (51.50%) 111 (48.50%) 

Unemployed 91 43 (47.30%) 48 (52.70%) 

Salary/Income      
< GH¢ 375.00 222 95 (42.80%) 127 (57.20%) 

28.395 <0.001* GH¢ 375 - 1000 99 62 (62.60%) 37 (37.40%) 

> GH¢ 1000 45 37 (82.20%) 8 (17.80%) 

Alcohol Intake      
Yes 99 54 (54.40%) 45 (45.50%) 

0.129 0.719 
No 267 140 (52.40%) 127 (47.60%) 

 Age at HIV Diagnose      
15 – 24 56 40 (71.40%) 16 (28.60%) 

30.784 <0.001* 

25 – 34 113 55 (48.70%) 58 (51.30%) 

35 – 44 106 37 (34.90%) 69 (65.10%) 

45 – 54 60 41 (68.30%) 19 (31.70%) 

≥55 31 21 (67.70%) 10 (32.30%) 

P-Value ˂ 0.050 
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Variables Frequency Viral Load 

Suppressed 

Viral Load 

Failed 

(Unsuppressed) 

ꭕ² P-value 

Adherence Counseling      
Yes 356 188 (52.80%) 168 (47.20%) 

0.202 0.653 
No 10 6 (60.00%) 4 (40.00%) 

ART Duration      
< 1 year 36 27 (75.00%) 9 (25.00%) 

8.175 0.017* 1 – 3 years 115 61 (53.00%) 54 (47.00%) 

≥3 years 215 106 (49.30%) 109 (50.70%) 

ART Combination       
Tenofovir+Lamivudine+Efavirenz 65 20 (30.80%) 45 (69.20%) 

15.841 <0.001* Tenofovir+Lamivudine+Dolutegravir 280 161 (57.50%) 119 (42.50%) 

Zidovudine+Lamivudine+Dolutegravir 21 13 (61.90%) 8 (38.10%) 

Problem in Getting ART Timely      
Yes 58 32 (55.20%) 26 (44.80) 

0.130 0.719 
No 308 162 (52.60%) 146 (47.40%) 

Number of Doses Missed       
0 - 1 dose 229 161 (70.30%) 68 (29.70%) 

90.979 <0.001* 2 - 4 doses 44 22 (50.00%) 22 (50.00) 

≥5 doses 93 11 (11.80%) 82 (88.20%) 

ART Side Effects      
Yes 38 19 (50.00%) 19 (50.00%) 

0.154 0.694 
No 328 175 (53.40%) 153 (46.60%) 

Health Before Starting ART      
Good 37 27 (73.00%) 10 (27.00%) 

12.697 0.002* Fair 152 66 (43.40%) 86 (56.60%) 

Poor 177 101 (57.10%) 76 (42.90%) 

Enhanced Adherence Counseling      
Yes 356 190 (53.40%) 166 (46.60%) 

0.698 0.403 
No 10 4 (40.00%) 6 (60.00%) 

Number of Viral Load Test Done       
1 time 253 150 (59.30%) 103 (40.70%) 

15.403 <0.001* 2 times 105 43 (41.00%) 62 (59.00%) 

3 times 8 1 (12.50%) 7 (87.50%) 

Interpretation of Viral Load Result      
Yes 339 183 (54.00%) 156 (46.00%) 

1.760 0.185 
No 27 11 (40.70%) 16 (59.30%) 
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4.6 Viral load failure in HIV patients on antiretroviral therapy (ART) 

The researcher conducted logistic regression analysis on the various factors that were 

statistically significant at 95% Confident Interval (C.I.) with P-value ≤0.050. The model 

showed that only eight (8) out of the eighteen (18) variables were statistically significant 

and also had association with HIV virological failure in HIV patients on HAART. These 

significant variables include the educational level, monthly salary/income, alcohol intake, 

ART duration, ART combination, problems in getting ART timely, number of doses missed, 

and the number of viral load test done.    

 

The levels of education among Non-formal, Basic and SHS/Voc/Tech respondents were 

statistically significant with HIV viral load failure (P-value=0.001, P-value=002, P-

value=0.014) respectively. These results implied that respondents with non-formal 

education had 8.873 increased odds in virological failure (OR=8.873, 95% C.I.= 2.578 - 

30.541), those with basic education were 7.283 times more likely to develop virological 

failure (OR=7.283, 95% C.I.= 2.020 - 26.259) compared to participants with tertiary 

education, while the odds of viral load failure were 5.111-fold (OR=5.111, 95% C.I.= 1.400 

- 18.654) higher in patients with SHS/Voc/Tech education compared to tertiary education of 

respondents on antiretroviral therapy. The study also found significant relationship between 

respondents whose salaries or incomes were below < GH¢ 375.00 per month with a P-value 

of 0.009 and viral load failure. Therefore, the odds of virological failure among low salary 

or income earners increased by 8.134 (OR=8.134, 95% C.I. = 1.697 - 38.995) compared to 

respondents who received GH¢ 1000.00 and above per month.  
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The study also established an association between alcohol consumption and viral load 

failure in HIV patients on HAART. The results, with a P-value of 0.029 and odds ratio of 

0.425 (95% C.I. =0.197 - 0.915), revealed that there is 57.5% decreased odds in virological 

failure among patients who took alcohol compared to respondents who did not take in 

alcohol while on antiretroviral therapy.   

In the multiple logistics regression analysis, patients on antiretrovirals for less than one (1) 

year statistically significant (P-value=0.034) with viral load failure. These patients were 

0.29 times (OR=0.293, 95% C.I. = 0.094 - 0.912) less likely to attain viral load failure 

compared to patients on antiretrovirals for 3 years and above.   Patients who were put on 

Tenofovir+Lamivudine+Efavirenz combination were 4.883 times (OR=4.883, 95% C.I. = 

1.172 - 20.346) more likely to fail viral load suppression compared to patients on 

Zidovudine+Lamivudine+Dolutegravir regimen. The problems in getting antiretroviral 

therapy timely by patients on antiretrovirals was significantly associated (P-value=0.013) 

with viral load failure. This resulted in the odds of 70.4% decreased in viral load un-

suppression (OR=0.296, 95% C.I. = 0.113 - 0.775).  The study further revealed 97.7% 

(OR=0.023, 95% C.I. = 0.008 - 0.064) and 88.7% (OR=0.113, 95% C.I. = 0.036 - 0.351) 

decreased odds of viral load failure among clients who missed their medication within the 

ranges of 2-4 and  ≥5 doses respectively within a month  compared to clients who missed 1 

dose or did not miss at all.    

Patients who did viral load test once were statistically significantly associated with 

virological failure with P-value of 0.030. Two (2) times viral load test among clients had 

borderline P-value of 0.050.   This result suggested that patients who had undergone viral 

load test once were 93.8% (OR=0.062, 95% C.I. = 0.005 - 0.763) less likely to attain non-
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suppressed viral load than patients with 3 times viral load test. However, enhanced 

adherence counselling was not associated with viral load failure in clients on treatment at 

5% significant level (P-value=0.586).  
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Table 4.6: Viral load failure in HIV patients on antiretroviral therapy (ART) 

Variables Frequency Odds Ratio P-Value 95% C.I.  

Gender     
Male 98 Ref   
Female 268 0.688 0.298 0.340 - 1.392 

Age     
15 – 24 46 Ref   
25 – 34 136 1.728 0.395 0.490 - 6.091 

35 – 44 107 1.272 0.720 0.342 - 4.735 

45 – 54 55 1.647 0.494 0.394 - 6.883 

≥ 55 22 0.881 0.887 0.154 - 5.045 

Marital status     
Married 208 0.721 0.386 0.344 - 1.510 

Never married 62 0.386 0.109 0.121 - 1.236 

Divorced/Separated/Widowed 96 Ref   

Education     
No formal education 192 8.873 0.001* 2.578 - 30.541 

Basic 78 7.283 0.002* 2.020 - 26.259 

SHS/Voc/Tech 70 5.111 0.014* 1.400 - 18.654 

Tertiary 26 Ref   

Occupation     
Public/Private employment 46 1.666 0.496 0.383 - 7.248 

Self-employed 229 1.172 0.714 0.502 - 2.734 

Unemployed 91 Ref   

Monthly salary/income     
< GH¢ 375.00 222 8.134 0.009* 1.697 - 38.995 

GH¢ 375 - 1000 99 2.726 0.186 0.617 - 12.052 

> GH¢ 1000 45 Ref   

 Alcohol intake     
Yes 99 0.425 0.029* 0.197 - 0.915 

No 267 Ref   
Age at HIV diagnose (years)     
15-24 56 0.819 0.778 0.204 - 3.288 

25-34 113 2.942 0.100 0.814 - 10.635 

35-44 106 2.708 0.114 0.788 - 9.310 

45-54 60 1.724 0.442 0.430 - 6.908 

≥55 31 Ref     

P-Value ˂ 0.050 
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Variables Frequency Odds Ratio P-Value 95% C.I.  

Adherence counseling     
Yes 356 2.383 0.417 0.292 - 19.42 

No 10 Ref   

ART duration     
< 1 year 36 0.293 0.034* 0.094 - 0.912 

1 – 3 years 115 0.616 0.143 0.322 - 1.178 

≥3 years 215 Ref   

ART combination     

Tenofovir+Lamivudine+Efavirenz 65 4.883 0.029* 1.172 - 20.346 

Tenofovir+Lamivudine+Dolutegravir 280 1.776 0.395 0.473 - 6.662 

Zidovudine+Lamivudine+Dolutegravir 21 Ref   

Problem in getting ART timely     
Yes 58 0.296 0.013* 0.113 - 0.775 

No 308 Ref   

Number of doses missed     
0 - 1 dose 229 Ref   
2 - 4 doses 44 0.023 <0.001* 0.008 - 0.064 

≥5 doses 93 0.113 <0.001* 0.036 - 0.351 

ART side effects     
Yes 38 0.439 0.126 0.153 - 1.261 

No 328 Ref   

Health before starting ART     
Good 37 Ref   
Fair 152 0.746 0.636 0.222 - 2.507 

Poor 177 0.459 0.202 0.138 - 1.521 

Viral load counseling     
Yes 356 0.594 0.586 0.091 - 3.867 

No 10 Ref   

Number of viral load test done     
1 time 253 0.062 0.030* 0.005 - 0.763 

2 times 105 0.080 0.050* 0.006 - 1.004 

3 times 8 Ref   

Interpretation of viral load     
Yes 339 0.402 0.161 0.113 - 1.436 

No 27 Ref     
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CHAPTER FIVE 

DISCUSSION 

5.1 Introduction 

The study was conducted to determine the various factors that were associated with 

virological failure amongst patients on highly active antiretroviral therapy (HAART) 

in the Upper East Region. The study revealed that about 47.0% of patients on 

antiretroviral therapy with recorded viral load attained virological failure. The 

analysis conducted demonstrated that factors such as non-formal, basic and 

SHS/Voc/Tech education, salary/income below < GH¢ 375.00, alcohol intake, 

duration on antiretroviral therapy for <1 year, Tenofovir+Lamivudine+Efavirenz 

combination therapy, problems in getting ARVs timely, number of doses missed, and 

1 or 2 times viral load test done were significantly associated with virological failure 

among patents on treatment.    

 

5.2 Prevalence of virological failure in patients on HAART 

The viral suppression rate (53%) in patients on antiretroviral therapy in this study 

was lower compared to the set target of the UNAIDS 90% for 2020 in the Upper East 

Region. However, the proportion of the virological failure (47.0%) among the 

patients was high but an increased performance compared to the Ghana AIDS 

Commission reported rate of 49% viral load failure in the region (GAC, 2019a). The 

failure rate (47.0%) found in this study could be connected to the high rate of 

patients running out of pill. A research carried out in Kumasi found 23.6% of viral 

load failure in Patients on antiretroviral therapy (Ansah, Kumah, Bawontuo, Agyei-
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Baffour, et al., 2021). Another study in Ho, Volta Region found 31.3% viral load 

failure among HIV positive clients on antiretroviral (Lokpo et al., 2020). A review in 

Zimbabwe found 14% high viral load among clients on HIV treatment. The results of 

these studies had lower proportions of viral load failure compared to the current 

study (47.0%) in the Upper East Region. These tend to suggest that there might be 

some variations in HIV patients in achieving virological suppression based to 

availability and accessibility to antiretroviral therapy.  

The multiple logistic regression analysis did not find any significant relationship 

between viral load failure and age, gender, marital status, occupation,  

adherence/viral load counseling, ART side effects, and interpretation of viral load 

results. Age was significant (P-value=0.016) with viral load failure in the bivariate 

analysis. The prevalence rate of virological failure among patients aged between 25-

34 years was reported to be 56.6%. A study reported young age to be associated with 

virological failure contradicting this study results (Parienti et al., 2004). The 

difference might be attributed to the 24 months viral load follow-up in their research 

and 6 months to 12 months viral load follow up in this current study. The analysis 

also revealed that high proportion of females (73.2%) took the viral load test 

compared to males (26.8%). The high uptake of the viral load among females 

probably was due to their healthcare seeking behaviour by quickly finding remedy to 

their health condition compared to men. This explanation was consistent with a 

literature in Tanzania that men having sex with men have low health seeking 

behaviour due to stigma (Magesa et al., 2014).  
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The prevalence rate of viral failure in patients with no education was 52.5% while 

those with low education were 40.4%. Between 2011 and 2012, a research in the 

United Kingdom revealed that education below the university level had increased 

odds of virological failure amongst patients on antiretroviral therapy (Burch et al., 

2014). Contrarily, Wiewel EW. observed in a study that educational level was not 

associated with viral load non-suppression (Wiewel EW., 2014). Although this 

research did not find any association between occupation and virological failure in 

the multiple logistic regression analysis, statistically, Burch et al., 2014 did find that 

unemployment was statistically significant with virological failure.  

Viral load failure was more prevalent (60.7%) among respondents with <GH¢ 375.00 

salary/income. Poverty leads to high dependency and risk of health conditions 

including viral load failure (Barnett & Weston, 2008). In view of this, Nabubelo et 

al. (2021) indicated that prevalence of viral load non-suppression was high among 

women with low income who depended on other peoples for financial support 

(Nobubelo et al, 2021). This current literature however did not find dependency to be 

associated with virological failure. Alcohol consumption was statistically significant 

(P-value=0.029) with viral load failure with prevalence rate of 45.5%. The finding 

was consistent with Sarna et al., (2020) who proved that alcohol intake was strongly 

associated with poor treatment adherence and strongly predict virological failure in 

patients on ART.  

Tenofovir+Lamivudine+Efavirenz (TLE) regimen played significant part in viral 

load failure in the study. A prevalence rate of 69.2% was observed among patients 

who took the TLE regimen combination. Contradicting this result, other literature 
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highlighted that TLE tablet regimen provided benefits and satisfaction to patients in 

ensuring adherence and high viral suppression rate (Rangarajan et al., 2016). The 

type of ART regimen such as high TLE is one of the reasons for which patients 

missed doses due to its side effects. From this study finding, patients who missed ≥5 

doses of regimen in a month had a prevalence rate of 88.2% of viral load failure. An 

Australian study similarly proved that patients who missed their refill appointment 

and missed ≥5 doses of medication were likely to attain high prevalence of 

virological failure (Kyaw et al., 2017). Also, the prevalence rates among HIV 

patients who took one (1) time viral load test was 40.7%, while patients with two (2) 

times viral load tests was 59.0%. The possibilities for patients missing pills were 

poor adherence to counseling and weak combination of treatment regimen.  The 

finding is in line with the WHO recommendations that adherence counseling, 

regimen switch and repeat viral load test should be provided to clients who missed 

drugs and suspected to fail viral suppression (≥1000 copies/ml) (Diress et al., 2020).           

 

These challenges might be reasons that contributed to Ghana’s failure to meet the 

UNAIDS third 90% target of viral suppression rate in 2020.  Therefore, National 

AIDS Control Programme, Ghana AIDS Commission, Ghana Health Service and 

researchers need to investigate further to detect local constrains such as patients and 

clinicians knowledge on viral load, availability of commodities and equipment, and 

blood sample procedures to enhance measures of viral load testing and suppression. 
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5.3 Patients’ adherence to antiretroviral therapy  

Adherence to antiretroviral therapy by patients depends much on the number of doses 

missed by clients and determines the amount of viral suppression. There was high 

antiretroviral therapy adherence level of 62.6% among the patients who participated 

in the study. One would have expected however that this high ART adherence would 

have corresponded with high percentage of viral load suppression among patients  as 

viral load suppression rate was only slightly above average (53%) compared to viral 

load failure rate 47%. Similarly, a study in the Democratic Republic of Togo also 

found 62.6% ART adherence among patients (Potchoo et al., 2010). However, a 

literature in Iran discovered 75.4% antiretroviral therapy adherence (Mohammed A. 

et al, 2019) and another study found 66% ART adherence amongst patients in Brazil 

(Bonolo P. et al, 2013) which were all higher than in this study, Contrarily, 

antiretroviral therapy adherence among patients in South East Nigerian study was 

reported to be low (25%) (Uzochukwu et al., 2009). These discrepancies might be 

due to the study instruments, individual behavior and culture in the various study 

settings.  

As high as 97.3% of the respondents reported that they received adherence 

counseling though this study did not find any association between adherence and 

virological failure. A study in Ethiopia revealed that 66.4% attained viral suppression 

after enhanced adherence counseling (Diress et al., 2020) which contradicts this 

research.  
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Some literature on adolescence regarding adherence to treatment showed that 23.8% 

forgot to take their medication and 11.0% had worsen illness which is much higher 

than the 9.8% found in this study. 

  

5.4 Factors associated with virological failure in HIV patients 

The study did not find any association between viral load failure and gender (P-

value=1.429) and marital status (P-value=1.927). However, some literature revealed 

that women had higher probability of viral suppression compared to men (aOR=1.24) 

possibly due to the biological and behavioral differences (Pillay et al., 2020). Age 

was insignificant in the multiple logistic regression analysis, but statistically 

significantly associated with virological failure in in the bivariate analysis. Habtamu 

et al (2020) found that patients who were <35 years of age had 2.4 times increased 

odds of virological failure.  

 

The analysis also showed that patients on antiretroviral therapy with non-formal, 

basic and SHS/Voc/Tech education among the socio-demographic factors were 

8.873, 7.283 and 5.111 times more likely to fail viral suppression respectively 

compared to patients who attained tertiary education. This results is consistent with 

other literature that patients on antiretroviral therapy with lower level or no 

education experienced high viral load outcome (Gidey Brhane et al., 2017). Ansah, et 

al. (2021) in Kumasi also observed that lower level of education increased the risks 

of virological failure in HIV patients on antiretroviral therapy (Ansah, Kumah, 

Bawontuo, Agyei-baffour, et al., 2021). The assumption is that people with higher 
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education experience better health including self-reported health, healthy lifestyle, 

low mortality, morbidity and disability. However, some other literature highlighted 

that treatment success (viral load suppression) was continuously associated with the 

level of education of clients on ART (Shacham et al., 2010). The situation can be 

reversed with improved adherence counseling, health education, demand creation for 

viral load test and relevant information on antiretroviral therapy for patients with 

lower of no education. 

 

The bivariate analysis revealed that most of the patients 60.7% on antiretroviral 

earned salary/income lower than GH¢ 375.00 per month. Out of this number, 57.2% 

failed to achieve viral suppression (ꭕ²=28.395, P-value<0.001). Also, 27.1% earned 

monthly salary/income between GH¢375.00 and GH¢1000.00, out of which 37.4% of 

patients had virological failure. Respondents who earned high salary/income above 

GH¢1000.00 per month were 12.3%, out of which 17.8% did not achieve viral 

suppression.  This failure rate among low salary/income earners, due to low 

minimum wage, might have health effects and force patients to make unintentional 

choice among basic essentials like healthy food and shelter resulting in missed doses 

and great risk of viral load failure (Medicine, 2016). This finding on low 

salary/income affecting viral load failure was consistent with the study in Harare 

which posited that low income was associated with high viral load (≥1000 copies/ml) 

in patients on antiretroviral therapy (Chawana et al., 2014). 
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Out of the 27% of patients on antiretroviral therapy who consumed alcohol, 45.5% 

had non-suppression of their viral load. Statistically, in the multiple logistic 

regression analysis, alcohol intake was significantly associated (P-value=0.029) with 

virological failure among patients on ART. In a cohort study, it was revealed that the 

frequency of alcohol consumption was statistically significant with increased viral 

load plasma of patients on ART. As low as 29% – 33% achieved viral load 

suppression compared to about 69% viral load failure among alcohol drinkers (Baum 

et al., 2010). The failure rate was higher than findings in this study. The current 

study is also consistent with Samet et al. (2004) observation that alcohol intake affect 

the metabolism of antiretroviral medications and less than half of patients at risks of 

drinking adhered to medication, thereby increasing viral load in patients (Samet et 

al., 2004). A study in Philadelphia also established association between daily alcohol 

consumers and viral load detection, however, regular alcohol consumption was not 

significant with viral load detection (Wu et al., 2011). These variations possibly 

might be due to the quantity of alcohol intake and the number of different alcoholic 

drinks mixed altogether probably with non-alcoholic substances and consumed by 

patients. Therefore interventions or policies are required to promote alcoholic 

abstinence or limit the quantity of individual alcohol usage to enhance viral load 

suppression among patients on antiretroviral therapy.      

 

Statistically, the study found significant relationship (P-value=0.034) between the 

duration (<1- year) on antiretroviral therapy and viral load detection by patients 

compared to patients on ART above 1-year. Several studies found similar results. In 
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South Africa, a study reported that adolescents on antiretroviral from 6-12 months 

had increased odds of virological failure compared to patients on longer treatment 

(Joseph D. et al, 2018). Also, a multi-country study in Vietnam showed 88.5% viral 

suppression rate among clients on ART after 1-year compared to those below 1-year 

on medication. Possible reasons might be that patients may forget taking their 

medication at initial stages, and also resort to traditional and spiritual healing 

treatment. As suggested by some researchers that the relationship between ART 

duration and HIV viral load failures has not been consistent (Fokam J. et al., 2017). 

Contradicting this study, a review with 100 HIV male patients in Vietnam found that 

patients on treatment for at least 6 months had 73% rate of achieving viral load 

suppression of <1000 copies/ml. Other studies in Gabon (Liégeois F. et al, 2012) and 

Muzambique (Rupérez et al., 2015) also contradicted this current study with the 

results that clients on treatment for ˃5 years rather attained increased odd of viral 

load failure.  

Therefore, further research is required to confirm these contradictions on the 

association between patients’ number of years on antiretroviral (ART duration) and 

virological failure.    

 

About 18% of the clients were kept on Tenofovir+Lamivudine+Efavirenz (TLE) 

tablet regimen while majority (76.5%) were on the new tablet regimen of 

Tenofovir+Lamivudine+Dolutegravir (TLD), and 5.7% on other regimen. Efavirenz 

based regimen (EFV600) was the preferred first-line treatment by WHO for HIV 

type-1 patients. Due to major complains and side effects experienced by patients, 

www.udsspace.uds.edu.gh 



65 

 

Efavirenz-based regimen was replaced with Dolutegravir-based and low Efavirenz-

based regimen in 2018 by WHO (N Engl J, 2019).  However, in 2020 which was the 

UNAIDS target year for achieving the 90-90-90, the high Efavirenz-based regimen 

(EFV 600) was still taken by patients in Ghana. This study found that, patients on the 

Efavirenz-based (TLE) combination were 4.88 time more likely to attain viral load 

failure (OR=4.883, 95% C.I.=1.172 - 20.346). This finding contradicts with other 

body of literature which highlighted the benefits and satisfaction of patients on TLE 

regimen in ensuring adherence and achieving viral load suppression (Rangarajan et 

al., 2016). However, their study was done in 2016 before WHO approval to switch 

from high Efavirenz-based to Dolutegravir-based regimen. To enhance viral load 

suppression in patients on antiretroviral, health authorities should ensure adequate 

availability of the new regimen, educate clients on its efficacy and provide sources 

for patients to report common side effects. This will ensure adherence and reduce 

viral load failure to achieve the new UNAIDs 95% by 2030. 

 

The untimely nature of HIV patients in refilling their medications was also 

statistically significantly associated non-suppressed viral load. For those who could 

not refill their ARVs in time, 15.8% (58/366) mentioned several reasons including 

distance to ART site (10.7%), poor health (1.9%), ART clinic closed early (1.4%), 

stigma (1.1%), and shortage of ARVs at clinic (0.8%). Similar study in Vietnam 

found 20.6% among patients who had late appointments and 6.2% treatment 

interruptions (late refill)  which were significantly associated with virological failure 

(Rangarajan et al., 2016). The untimeliness of refill of doses causes patients to miss 
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their doses severally and thereby increasing viral load failure. ART pharmacy staff 

should therefore provide refill date to patients and authorities should design systems 

to track clients whose refill dates are due. 

 

Findings in this study revealed that, the number of doses missed was statistically 

significantly (P-value<0.001) associated with virological failure in patients who 

missed 2 or more doses within a month. This result concords with the literature in 

North East Ethiopia  that patients who missed their appointment were likely to miss 

their doses and increase the odds of virological failure (Habtamu et al, 2020). Other 

literature from Nyanmar (Fong et al., 2013) and Australia (Kyaw et al., 2017) also 

agreed with this findings that missed appointments causing missed doses among 

patients on ART was statistically significantly associated with viral load failure. The 

amount of doses missed might be caused by patients running out of pills due to far 

distance to the ART site. This results in poor adherence, treatment and increases 

health conditions in patients. To reverse this situation, health authorities and HIV 

support groups should enhance the differentiated service delivery (DSD) and client 

demand creation to ensure regular and timely supply of ARVs to patients. 

 

The World Health Organization (WHO) recommended that viral load testing is done 

at 6 months to 12 months after patients are initiated on treatment, and thereafter 

repeated every 12 months on stable clients with viral suppression. Patients with 

virological failure at initial testing should have a repeated test every 3 months until 

viral load is achieved (Joint UNAIDS, 2016). Therefore, whether clients achieve or 
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fail viral suppression, repeated viral loads testing is necessary for every client on 

ART as a gold standard for treatment monitoring. The multiple logistic regression 

analysis in this study found that respondents with 1-time viral load test (p-

value=0.030) or 2-times viral load test (P-value=0.050) had borderline statistically 

significantly associated with virological failure compared to clients with 3 times 

viral load test.  

This study supported the WHO recommendations that adherence counseling, regimen 

switch and repeat viral load test should be provided to clients with suspected viral 

load failure (≥1000 copies/ml) (Diress et al., 2020).    

    

5.5 Limitations 

The foremost strength in the research was the inclusion of all public hospitals in the 

Upper East Region except Bawku Presbyterian Hospital due to the conflict in 

Bawku. Also, personnel with vast experience in HIV services were employed to 

collect the data. The limitations of this study included the exclusion of children 

below 15 years who equally undertook viral load testing. Also, The Dolutegravir-

based regimen was introduced late in Upper East region in 2019 with the aim to help 

patients achieve viral load suppression fast to attain the UNAIDS third 90% in 2020.  

Thirdly, only one viral load test result per client collected in 2020 was used to 

analyze the results. Inclusion of previous results for patients who did 2 or more VL 

test could have increased the suppression rate.  Lastly, there could be selection bias 

introduced in the study since the data was collected mostly from respondents with 

regular follow-up.  These limitations, however, did not have negative effects on the 

findings of this study. 
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CHAPTER SIX 

FINDINGS, CONCLUSION AND RECOMMENDATION 

 

6.1 Summary of Key findings 

 

HIV/AIDS is one of the leading causes of global disease burden with no proven cure. 

Nevertheless, clinically, researchers have been able to discover antiretroviral therapy to 

manage and prolong the life of HIV patients. Antiretroviral therapy has brought massive 

improvement in patients’ health and reduced the morbidity and mortality rates in the Upper 

East Region. The current health conditions among HIV patients according to the World 

Health Organization (2019) are patients’ adherence to treatment and viral load suppression 

to help attain the new UNAIDS third 95% target by 2030.     

Therefore, this study focused on the factors that determined virological failure in HIV 

patients on highly active antiretroviral therapy in the Upper East Region of Ghana.  

The research discovered that 53% of patients on antiretroviral therapy achieved viral 

suppression (˂1000 copies/ml) below the 2020 UNAIDS 90% target, while 47% of the 

patients had failed viral suppression below average.  The various levels of education were 

significantly associated with viral load failure in patients on ART. Respondents (57.2%) 

who had monthly salary/income less than GH¢375.00 failed to attain suppressed viral load 

compared to patients who earned above GH¢375.00. Also, consumption of alcohol played a 

role in determining patients viral load failure of 45.5% below average level. Patients who 

were initiated on antiretroviral treatment for less than one (1) year had association (P-
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value=0.034) with failure in patients viral load. Antiretroviral therapy regimen combination 

(Tenofovir+Lamivudine+Efavirenz) contributed to 69.2% virological failure in patients.  

The study further revealed that challenges in getting antiretroviral refill  timly made patients 

missed doses and therefore contributed to 44.8% viral load non-suppression. In addition, 

patients who missed more than one (1) dose of medication with ˂95% adherence to therapy  

had failed viral suppression (P-value˂0.001). 40.7% and 59.0% of patients on antiretroviral 

therapy who did one (1) or two (2) times viral load test respectively were statistically 

significantly associated with virological failure.   

 

6.2 Conclusion 

 

This study found that educational status, salary/income, alcohol consumption, ART 

duration, ART combination regimen, timeliness of getting antiretroviral, number of doses 

missed, number of viral load test done were statistically significantly associated with 

virological failure in patients on antiretroviral therapy in the Upper East Region. However, 

the study did not discover any significant relationship between virological failure, and  

gender, age, marital status, occupation, adherence counseling and ART side effects. 

The proportion of viral load achievement of 53% little above average fell short of the 

UNAIDS 90% suppression target for 2020. Strategic health interventions and study 

recommendations can help attain the new UNAIDS set target of 95% viral suppression by 

2030 in the Upper East Region of Ghana.  
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6.3 Recommendation 

 

To support in attaining the new UNAIDS target of 95% viral suppression rate by 2030 in the 

Upper East Region, the researcher recommended the following; 

1. Health authorities should enforce the differentiated Service Delivery (DSD) to 

provide easy accessibility of antiretroviral therapy for patients. This will reduce the 

distance to access treatment for HIV, improve adherence level and reduce viral 

failure. 

2. ART clinicians should educate clients on demand creation to enable patients make 

decision on where and when they can conveniently access antiretroviral  therapy and 

do viral load testing.  

3. Also, ART counselors should provide Enhanced Adherence Counseling (EAC) for 

clients who missed their refill date and medications, have poor adherence, and 

attained viral load of ≥ 1000 copies/ml (viral failure). This will improve treatment 

adherence and boost patients’ immune system to achieve viral suppression. 

4. The Ghana AIDS Commission and Ghana Health Service should engage, and train 

qualified pharmaceutical stores staff on HIV testing and counseling, and stock 

antiretroviral therapy. This would ensure an easy access to ARVs and enhance 

adherence level. 

5. In addition, treatment supporter initiative should be strengthened to help patients 

ensure enhanced adherence to therapy, boost immune system and to achieve viral 

load suppression.  

6. All clients who are still on the high Tenofovir+Lamivudine+Efavirenz based regimen 

combinations should be switched to low Efavirenz or Dolutegravir based regimen 
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combination to improve drug tolerance, avoid severe side effects, and fast track viral 

suppression achievement.      

7. Patients with complete viral load failure should be given second-line regimen to 

avoid drug resistance and improve suppression rate.   

8. In addition, further research is required to reveal other risk factors associated with 

viral load non-suppression in HIV patients on ART.  
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APPENDICES 

Appendix i: Sample size calculation for each randomly selected ART clinic. 

 

Target population = 4315 

Total sample size = 366 

Sample size for each of the eight (8) ART clinics:  

Formula: n = 
a

p 
𝑥 100 = ? %.     

? %

100% 
𝑥 𝑠.  

Where n=ART sample size for the study, a=ART active clients with viral load test, p=study 

target population, and s=total sample size. 

1. Regional Hospital, Bolgatanga: n = 
1274

4315 
∗ 100 = 29.5%.  

29.5%

100% 
∗ 366 = 𝟏𝟎𝟖 sample size. 

2. War Memorial Hospital:  n = 
759

4315 
∗ 100 =  17.59%.     

17.59%

100% 
∗ 366 = 𝟔𝟒 sample size. 

3. Bongo Hospital:  n = 
737

4315 
∗ 100 =  17.08%.     

17.08%

100% 
∗ 366 = 𝟔𝟑 sample size. 

4. Zebilla Hospital:  n = 
426

4315 
∗ 100 =  9.87%.     

9.87%

100% 
∗ 366 = 𝟑𝟔 sample size. 

5. Sandema Hospital:  n = 
379

4315 
∗ 100 =  8.78%.     

8.78%

100% 
∗ 366 = 𝟑𝟐 sample size. 

6. Tongo Hospital:  n = 
268

4315 
∗ 100 =  6.21%.     

6.21%

100% 
∗ 366 = 𝟐𝟑 sample size. 

7. Kongo-Logre Health Centre:  n = 
267

4315 
∗ 100 =  6.19%.     

6.19%

100% 
∗ 366 = 𝟐𝟑 sample size. 

8. Paga Hospital:  n = 
205

4315 
∗ 100 =  4.75%.     

4.75%

100% 
∗ 366 = 𝟏𝟕 sample size. 

9. Total participants = 366 
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Appendix ii. Consent Forms 

 

STUDY TITLE: DETERMINANTS OF VIROLOGICAL FAILURE IN HIV PATIENTS ON 

HIGHLY ACTIVE ANTIRETROVIRAL THERAPY (HAART) IN THE UPPER EAST 

REGION. 

PARTICIPANTS’ STATEMENT 

I have acknowledged that I had the aim and contents of participants’ information sheet read, and 

all questions satisfactorily explained to me in the (………………….) language I understand. I 

have also understood the contents and any possible consequences and my right to participate or 

not in the study even after signing the consent form. I have agreed to voluntarily part-take in the 

study. 

 

Participant’s name: ………………………………………….. 

 

Participant’s signature: ………………… OR Thumb Print: ………………   ate: …………… 
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STATEMENT OF THE INTERPRETER 

I interpreted the purpose and contents of the Participants’ Information  heet to the participant to 

the best of my ability in the (………………….) language to his/her proper understanding. 

I also duly interpreted the questions, answers and clarifications sort by the participant to his/her 

satisfaction.  

 

Interpreter’s name: ……………………………………. 

Interpreter’s signature: ……………………… OR Thumb Print ………............................ 

 ate: ……………………..                              Contact: …………………………………  
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STATEMENT OF WITNESS 

I was present when the purpose and contents of the Participant Information Sheet was read and 

clarified to the participant satisfactorily in the (……………………) language he/she understood 

well. 

The participant was given the chance to ask questions and seek for clarifications which were 

duly responded to his/her satisfaction before he/she voluntarily agreed to take part in the study. 

 

Name of Witness…………………………….   Sign/Thumb print:……………………………. 

 ate:…………………                                      Contact  etails………………………………… 
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STATEMENT OF THE INVESTIGATOR 

I certify that the participant has been offered sufficient time to read and learn about the study. All 

questions and concerns raised by the participant have been duly addressed. 

 

Researcher’s name: …………………           ignature:……………………….. 

 

Date:………………….                                 Contact ……………………………. 
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PARENT/GUARDIAN INFORMED CONSENT FORM FOR ADOLESCENT (<18 YEARS) 

I ……………………………. Permit my child …………………………………… to participate in 

the study entitled; “ eterminants of virological failure in HIV patients on highly active antiretroviral 

therapy in the Upper East Region.” The purpose and the content of the study have been explained to 

me and questions duly responded to my satisfaction in the (……………………) language I 

understand well. I have understood my child’s right to refuse to partake or withdraw from 

participating in the study is respected and his/her responses and identity will be secured and 

confidential. I therefore voluntarily give consent for my child to participate in the study. 

 

……………………………….                                   ……………………….. 

Parent/Guardian’s signature                                                      ate          

 

……………………………….                                  ………………………… 

Investigator’s signature                                                            ate 
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ASSENT FORM FOR PARTICIPANTS UNDER 18 YEARS 

Please I am …………………………… form the University for  evelopment  tudies. I am 

carrying out a research on the Determinant of Virological Failure in HIV Patients on Highly 

Active Antiretroviral Therapy in the Upper East Region. We ask you to participate in the study 

because your mother/father/guardian has recommended you.   

During the study, we will ask you some questions about your HIV issues and keep all your 

answers confidential. Only people from the university and your healthcare worker working on 

the study will see your responses.   

Please note that; 

1. You do not have to be in this study if you do not want to take part. You will not get into any 

problem with us or your parent/guardian if you do not participate. 

2. Also, you may decide to stop being in the study at any time. If you not want to answer a 

particular question, please skip it. 

3. Your parent/guardian agreed for you to take part in the study. Even if they agreed, you still 

have the right to take part or not to take part. 

4. You can ask any question now or later during the study. But if you think of any question after 

the study, you or your parent/guardian can contact me on 0207503565. 

Please sign this form if you; 

1. Have understood what you are to do in this study 

2. Have your questions answered satisfactorily 

3. Have spoken to your parent/guardian about this study 

4. Agree to participate in the study 

 

Your signature:……………….. Your name:,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,  ate: ……………… 

 

 

Name of parent/Legal guardian: …………………………………………… 

 

 

Researcher’s signature: …………………………….      ate: ……………………… 
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Appendix iii: Study Questionnaire 

 

QUESTIONNAIRE 

UNIVERSITY FOR DEVELOPMENT STUDIES  

SCHOOL OF PUBLIC HEALTH  

The researcher is a master’s student of the school of Public Health in the University for 

Development Studies. The purpose of this research is to investigate the “Determinants of 

Virological Failure in HIV Patients on Highly Active Antiretroviral Therapy (HAART) in 

the Upper East Region”. He is therefore seeking your assistance to provide candid responses to 

the following questionnaire (approximately 7 – 10 minutes). Please, be rest assured that the 

responses you will provide in this questionnaire will be kept strictly confidential and will be used 

purposely for academic research with no part of your identity attached to the responses you may 

provide. The questionnaire is designed in a Kobo-Collect Based Software.  

Researcher’s name:  utaka,  well Olives  

 

Complete the following questions. 

i.  ate of interview: …..…/…..…/……………. 

ii. Municipal/District of interview (Pease tick - √) 

   ○ Bawku West   

   ○ Bolga Municipal 

   ○ Bongo  

   ○ Builsa North 

   ○ K.N. Municipal 

   ○ K.N. West 

   ○ Nabdam 

   ○ Talensi 
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iii. Facility with ART clinic (Pease tick - √) 

   ○ Zebilla Hospital 

   ○ Regional Hospital 

   ○ Bongo Hospital 

   ○ Sandema Hospital 

   ○ War Memorial Hospital 

   ○ Paga Hospital 

   ○ Kongo-Logre Health Centre 

   ○ Talensi District Hospital 

 

QID Question Coding Categories Skip model Labels 

Section A: Socio-Demographics of Respondents 

Instruction: Please complete this section by circling the following answer’s number. Example. Book …. ①  

1 Gender of respondents Male: ………………………..0 

Female: …………….……….1 

 Gender 

 

2 

Age of respondents 15 – 24: ……………………..0 

25 – 34: ……………….…….1 

35 – 44: ……………………...2 

45 - 54:…………………........3 

≥55: ………………………….4 

 Age 

3 Marital status of respondent.  arried: ……………………..0 

Never married: …..…………..1 

Divorced/Separated/Widowed:3 

 Marital_status 

 

4 

 

Respondent level of education 

No formal education: …….0 

Basic: ……………………..1 

 H /Voc/Tech:.…………..2 

Tertiary: …………………..3 

 Educational_level 

 

5 

 

Occupation of respondent. 

Public/Private employment:.0 

Self-employment: …...….....1 

Unemployed: ……………...2 

If employed, 

skip to QID 8. 

Occupation 

 

6 

What is respondent’s monthly 

salary or income? 

Less than GH¢ 375.00: ….0 

From GH¢ 375 - 1000: .....1 

Above GH¢ 1000: ..…......2 

 

 Salary_Income 
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7 

 

Whom does respondent depend 

on for financial support? 

Family: ……….………….0 

Friends: ………………….1 

Support group: ..………....2 

 Whom_depend_on 

Section B: Behavioral characteristics of Respondents 

8 Does respondent currently drink 

alcohol? 

Yes: ……………………..0 

No: ……………………...1 

If No, skip to 

QID 10. 

Alcohol_intake 

 

9 

How often does respondent 

drink alcohol? 

Daily: …………………,..0 

1 to 2 times a week: …….1 

≥ 3: ………………………2 

 Freq_alcohol_intake 

 

10 

How many sexual partners does 

respondent have? (excluding 

spouse) 

1 sexual partner:…………0 

2 or more sexual partners:.1 

None: …………………....2 

If None, skip 

to QID 15. 

Num-

sexual_partners 

 

11 

How many sexual partner(s) did 

respondent have sexual inter- 

course with in last 3 months? 

1 sexual partner:…………0 

2 or more sexual partners:.1 

Never: …………………....2 

If 1 or 2, skip 

to QID 13. 

Num_partners_wt_s

ex 

 

12 

Why has respondent Never had 

sexual intercourse? (circle all that 

apply) 

Poor health:  ……………..0 

Fear of infecting partner:...1 

Fear of re-infecting self:…2 

To abstain:…………….….3 

Skip to QID 

15. 

Why_no_sex 

 

13 

How often has respondent used 

condom during sex in the last 3 

months? 

Every time: ………………0 

 ometimes: ………………1 

Never: ……………………2 

If 1 or 2, skip 

to QID 15. 

Condom-use 

 

14 

 

Why has respondent Never 

used condom during sex? (circle 

all that apply) 

Partner is HIV positive: …0 

Partner may suspect: .........1 

 islike for condom:………2 

 esire for children: ….......3 

Condom not available: …..4 

 Reasons_for_non-

condom_use 

Section C: Antiretroviral therapy adherence of Respondents 

15 What was respondent age at 

HIV diagnosed? 

15 – 24: …………………...0 

25 – 34: ……………….…..1 

35 – 44: …………………...2 

45 - 54:………………….....3 

≥55: ………………………..4 

 Age_diagnosed_HI

V 
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16 Did respondent receive 

adherence counseling after HIV 

diagnose? 

Yes: …………………........0 

No: ………………….........1 

 Received_counselin

g 

 

17 

How long has respondent been 

taking ART up-to 2020? 

˂1 year.: ……..…………..0 

1-3 years: ………………..1 

3 or more years: …………2 

 ART_duration 

 

18 

What ARV combination was 

respondent put on in 2020?  

(Patient or service provider can 

provide). 

Teno+Lami+Efav:………..0 

Teno+Lami+ olut: ……...1 

Zido+Lami+ olut:……….2 

 ARV_combination 

 

19 

How did respondent find taking 

the ART in 2020? 

Easy: ……………………0 

 ifficult: ………………..1 

 Ease_of_taking_AR

T 

20 Did respondent had problem 

getting ARVs in time in 2020? 

Yes: …………………….0 

No: …………………......1 

If No, skip to 

QID 22. 

Problem_getting 

ART_timely 

 

21 

Which of these reasons gave 

respondent problems in 

receiving ART in time? (Circle 

all that apply). 

Distance to the ART: ......0 

Shortage of ART at site:..1 

ART clinic close early:...2 

Poor health:…………….3 

 tigma: …………………4 

 Reasons_not_getting

_ART_timely 

 

22 

How many dose(s) of ART did 

respondent miss in the past one 

(1) month? 

0 – 1 dose: ……….....….0 

2-4 doses: …..…….…....1 

5 doses and above: ….....2 

If None, skip 

to QID 24. 

No._doses_missed 

 ART adherence level Good ……………………0 

Fair ……………………..1 

Poor …………………….2 

  

 

23 

Why did respondent miss 

his/her ART dose(s)?  

(Circle all that apply). 

Forgot to take: ................0 

Side effects: ....................1 

Ran out of pills: ..............2 

Felt sick/ill: …………….3 

 tigma: …………………4 

 Reasons_dose_miss

ed 

 

24 

Did respondent experience any 

side effects in taking ART in 

2020? 

Yes: ………………….....0 

No: ……………………..1 

If No, skip to 

QID 26. 

Have_side_effect 
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25 

 

What side effect did respondent 

experience? (Circle all that apply). 

Nausea: …………………0 

Vomiting: ………………1 

 iarrhoea: ………………2 

Nightmares/vivid dreams:.3 

 kin rash: ……………….4 

 ART_Side_effects 

 

26 

What is respondent’s spouse or 

sexual partner’s HIV status? 

HIV positive: …………....0 

HIV negative: ………......1 

 on’t know: …………….2 

If Negative or 

Don’t Know, 

skip to QID 

28. Also skip 

QID 38. 

Spouse/partner_HIV

_status 

 

27 

Is respondent’s positive spouse 

or sexual partner on ART? 

Yes: ………………….....0 

No: ……………………..1 

 on’t know: ……………2 

 Spouse/Partner_on_

ART 

 

28 

How would respondent rate 

his/her health BEFORE ART? 

Good: …………………..0 

Fair: …………………….1 

Poor: ……………………2 

 Health_before_ART 

 

29 

How would respondent rate 

his/her health AFTER starting 

ART? 

Good: …………………..0 

Fair: …………………....1 

Poor: …………………...2 

 Health_after_ART 

Section D: HIV viral load testing of Respondents                                                                                                                                                                   

 

30 

Has respondent ever receive 

counseling on HIV viral load 

testing? 

Yes: …………………….0 

No: ……………………..1 

 

 Received_VL_couns

el 

31 Did respondent undergo 

enhanced adherence counseling 

in 2020? 

Yes: …………………….0 

No: ……………………..1 

If No, dis-

qualify the 

participant and 

end the 

interview. 

Any_VL_test_done 

 

32 

How many times has 

respondent undergone a viral 

load (VL) test in 2020? 

1 time: .…………………0 

2 times: …………………1 

3 times:………...….….…2 

 Num_VL_test 
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33 

What were the reasons 

respondents took the VL test? 

(circle all that apply) 

Check disease progress: ….0 

Monitor response to ART: .1 

Check infectious level: …...2 

 Why_VL_test 

34 What was respondent Last viral 

load result in 2020?  

 

˂ 1000 copies/ml:..............0 

≥ 1000 copies/ml:………...1 

Target Not  etected: ……2 

 VL_result 

35 Did the service provider 

interpret the VL result(s) to 

respondent? 

Yes: …………………......0 

No: ……………………...1 

 Interpret_VL_results 

36 Respondent’s viral load results 

status. 

VL  uppressed: …………...0 

VL Failed (Unsuppressed): .1 

If VL 

suppressed 

skip QID 37. 

 

 

37 

If respondent failed his/her last 

VL(s), what is the implication? 

(Circle all that apply). 

I can infect others: ……...0 

Increase to stage 3/AIDS:.1 

Opportunistic infections:..2 

 rug resistance: ………...3 

Reduces survival rate: ….4 

 Implication_of_VLF 

38 If spouse/sexual partner is 

positive (QID 26), was he/she 

infected by respondent?  

Yes: ……………………..0 

No: ……………………...1 

 on’t know: ………..…..2 

If spouse/ 

partner were 

HIV negative 

or Don’t 

know in QID 

26, skip QID 

38.  

Respondent_infect-

spouse/partner 

 

This concludes our interview. Thank you very much for your participation. 
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