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Abstract  

Introduction  

Globally, it is estimated that there are 37.7 million people living - with the Human  

Immunodeficiency Virus (HIV), and 28.2 million of them have access to antiretroviral 

therapy (ART) treatment.  The 2020 Global Fund report states that Eswatini achieved the 

2025 UNAIDS global AIDS programme targets that were aimed at ending the AIDS 

pandemic by 2030. This translated to each country reporting that they have achieved the 

target of 95% of people living with HIV, know their HIV status, 95% of people who know 

their HIV-positive status, are on treatment, and 95% of people on treatment have a suppressed 

viral load. The COVID-19 pandemic has profoundly affected various aspects of healthcare, 

particularly for vulnerable populations such as people living with HIV (PLWHIV). The 

challenges of balancing protection of the populations and maintenance of essential health 

service provision was a dilemma faced by governments with the emergence of COVID-19. 

There is limited research on the effects of the pandemic on HIV viral load suppression in 

Eswatini, including in Hhohho. This research aims to compare ART adherence among 

PLWHIV before (March 2018 to February 2020) and during (March 2020 to February 2022) 

COVID-19 period in the Hhohho region, Eswatini. 

Methods  

A repeated cross-sectional study was conducted using secondary data from six public health 

facilities in Hhohho region. The power of the study was found using the “power 

twoproportions” command to detect the difference between unsuppressed viral load and 

suppressed viral load in the periods before and during COVID19. Data management and 
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Analysis was conducted using Microsoft Excel and STATA 18. Descriptive statistics were 

used to summarize demographic and clinical characteristics. Univariable and multivariable 

logistic regression models were fitted to compare viral load suppression between the two 

periods, for variables age, gender, urbanization status, and ART care model.  

Results  

There was a total of 1,081 participants: 226 in the period before COVID-19 and 855 in the 

period after COVID-19. There were 213 (94.2%) participants that were virally suppressed in 

the period before COVID-19 and there were 13 (5.7%) that were not virally suppressed. 

There were 819 (95.8%) participants that were virally suppressed in the period during 

COVID-19 and there were 36 (4.2%) that were not virally suppressed. Using crude odds 

ratios, the findings showed no statistically significant difference in viral load suppression 

between these periods (OR = 1.208, p = 0.582, 95% CI: 0.62 – 2.37). Age category also 

showed no significant associations, though the odds were higher for individuals aged 25–45 

years (OR = 4.038, p = 0.079, 95% CI: 0.85 – 19.15). Among ART care models, the 

mainstream care model was significantly associated with lower odds of viral load 

suppression (OR = 0.215, p = 0.040, 95% CI: 0.05 – 0.93), while other care models exhibited 

no significant differences. The multivariable analysis confirmed no statistically significant 

difference in viral load suppression between the two periods. However, the mainstream ART 

care model was significantly associated with lower odds of suppression.  

Discussion  

Based on these results, viral load suppression did not differ significantly between the period 

before and during COVID-19. Other factors like the mainstream ART care model had a 

significant impact, while age, gender, and urbanization showed no substantial association.  
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Conclusion  

The study found no statistically significant difference in viral load suppression among 

PLWHIV before and during the COVID-19 period in Hhohho, Eswatini. However, the 

mainstream ART care model was significantly associated with lower odds of viral 

suppression, suggesting a need to re-evaluate service delivery approaches to sustain treatment 

effectiveness during public health emergencies.  
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Definition of key concepts  

Before COVID-19: The period starting from March 2018 to February 2020.  

During COVID-19: The period starting from March 2020 to February 2022.  

Treatment adherence: Initiating HIV treatment, attending all scheduled check-ups, and 

taking HIV medications daily and precisely as directed.    

Retention in care: Patient's ongoing attendance at a medical facility following their initial 

admission to HIV clinical care  

High viral load: =>1000 copies, considered to translate to unsuppressed viral load 1.  

Low viral load: <1000 copies, considered to translate to suppressed viral load 1.  

Undetectable viral load: =<20 copies, considered to translate to undetectable viral load 1 

Viral suppression: refers to the aim of ART to maintain viral load below the level of 

detection of available assays, generally less than 20 copies per ml. The current WHO 

virological criterion for treatment failure is 1000 copies per ml or more 1.  

ART: describes the application of three or more ARV medications in combination to induce 

viral suppression.  
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Chapter 1: Introduction   

This chapter provides an overview of the current state of HIV/AIDS service delivery, as well 

as measures to reduce COVID-19 morbidity and mortality, both locally (in Eswatini) and 

globally. Pertinent research on the relationship between these two pandemics is summarized 

and emphasizes the importance of maintaining health services for the public, even during 

public health emergencies. The aims and objectives of this research are also outlined.  

  

1.1 Background   

Globally, public health has been significantly affected by the COVID-19 pandemic, which 

has disrupted social structures and essential healthcare services. People living with HIV 

(PLWHIV) are among the groups affected by these disruptions, as they require continuous 

access to healthcare, particularly antiretroviral therapy (ART), to suppress their viral load 

and attain long-term health outcomes. Globally in 2021, it is estimated that 37.7 million 

people were living with the Human Immunodeficiency Virus (HIV) and 28.2 million of them 

had access to ART 2. In 2021, among the countries supported by the Global Fund, there were 

21.9 million individuals (73% of people living with HIV) receiving ART. Of this group, 66% 

were virally suppressed 2. According to UNAIDS, in 2020, Sub-Saharan Africa was home to 

two-thirds of PLWHIV 2.   

The UNAIDS global AIDS programme targets for all sub-population and age groups aim that 

by 2025, 95% of HIV-infected people should know their HIV status, 95% of those knowing 

their HIV status should be on ART and 95% of those on ART should be virally suppressed 3. 

The 2020 Global Fund report states that Eswatini reached the 2025 AIDS target  
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4. Eswatini is a small country in Southern Africa with one of the highest HIV incidence and 

prevalence rates (27% living with HIV) 4. A quarter of HIV-positive people live in Hhohho 

region 5. HIV annual incidence among people aged 15 years and older in Eswatini is 1700 

per 100 000 among females and 1020 per 100 000 among males 5. Reports from Eswatini 

National AIDS program (SNAP) state that 95% of PLWHIV in Eswatini are on ART 6.    

   

  

1.2 Literature review   

The COVID-19 pandemic significantly impacted various aspects of healthcare, especially 

for vulnerable populations, including PLWHIV. The first case of COVID-19 in Eswatini was 

identified on the 14th  March 2020. During the COVID-19 pandemic, a partial lockdown was 

announced in Eswatini on the 27th  March 2020, permitting only essential workers to leave 

their houses for work. This measure was implemented to prevent the further spread of the 

virus. In some countries, lockdowns led to a lack of access to essential health services, as 

regional hospitals were repurposed into COVID-19 centres to accommodate the surge of 

COVID-19 patients requiring hospitalization 7 .    

The challenges of balancing protection of populations with the maintenance of essential 

health services was a dilemma faced by governments during the emergence of COVID-19 8. 

It was evident that numerous challenges arose in the wake of the unprecedented COVID-19 

pandemic. The restrictions imposed by COVID-19 confined most individuals to their home, 

resulting in both positive and negative changes to family economic status 9. Some of the 

negative changes fostered sexual relationships between older working individuals and young 

people, which had the potential to increase the HIV infection rate among the younger  

generation 9,10.   
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The production of medicines and medical supplies including ARVs, was significantly 

affected by the COVID-19 pandemic globally 10,11. There were interruptions in production 

due to an inadequate number of workers 10,11. Regarding HIV, the COVID-19 restrictions 

between 2019 and 2020 caused declines in the provision of services, testing and rollout of 

prevention programs, such as circumcision and provision of mother to child HIV prevention 

medications 12.    

  

1.2.1 Effects of COVID-19 pandemic on HIV service delivery  

The effectiveness of HIV treatment in Africa has been significantly affected by the COVID19 

pandemic. HIV/AIDS posed a significant problem in Africa, and the COVID-19 pandemic 

has affected various aspects of HIV care, including treatment adherence 13. The COVID-19 

pandemic has significantly affected the global progress made in HIV prevention and 

treatment over the past 20 years, as reported by the 2020 Global Fund results. HIV data from 

2019 to 2020 indicate a decline in preventive measures, including HIV testing, circumcision, 

and the provision of pre-exposure prophylaxis (PrEP). Specifically, there was a 22% decrease 

in HIV testing and an 11% decrease in PrEP utilization 12. A study conducted in neighbouring 

South Africa that was available online in 2024, observed a significant decline in HIV service 

delivery and it was observed during the lockdown periods mandated to control the 

overwhelming rate of transmission of COVID-19 14,15.  

According to WHO estimations, COVID-19 may have killed between 80,000 and 180,000 

health and service workers between January 2020 and May 20212. At every level of care, the 

loss and incapacity of health professionals had a ripple effect on the provision of services. 

Particularly in the early stages of the epidemic, worker reallocation, infection-related anxiety, 
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and centralised planning delays hindered routine services in Liberia and the UK 3. According 

to a live systematic review, health personnel had to deal with two burdens: increased 

workloads and fear of infection, which resulted in attrition, fatigue, and absenteeism4. 

In Malawi, a study examining the predictors of missed viral load measurement in 2022 

highlighted the decrease in the number of measurements conducted during the COVID-19 

pandemic 16. A study done in the United States 2023 suggests that, among the study 

participants, 39% experienced interruptions in HIV prevention and treatment during the 

COVID-19 pandemic 17,18.  Similar findings were also observed in a study in 2022 assessing 

predictors of medication adherence during COVID-19 19. However, other studies reported no 

observed changes in HIV service delivery 20. This was made possible by the comprehensive 

HIV service delivery that included scheduled supervisory visits from doctors 20.    

  

1.2.2 Effects of COVID-19 on viral load suppression  

As the cornerstone of HIV treatment, viral load suppression reduces the risk of HIV 

transmission and improves the health of individuals infected with the virus. Since 

“undetectable equals untransmittable” U=U, ART can effectively eliminate the risk of sexual 

transmission by suppressing HIV to undetectable levels in many individuals when taken as 

prescribed. It is therefore essential for improving the health of people with HIV since it 

reduces the risk of developing AIDS and improves overall quality of life. Adherence to ART 

leads to an improved quality of life for PLWHIV  21.  

A study conducted in Durban, South Africa on viral load suppression among children and 

adolescents revealed a decrease in viral load suppression during the COVID-19 pandemic 
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compared to the period prior to the pandemic 22. In this study, viral load suppression was 

defined as <1,000 copies/ml while suppressed viral load was ≥1000 copies / ml 22
.  A study 

conducted in South Africa across 65 primary care clinics revealed that rural health facilities 

were less affected by the negative effects of COVID-19 compared to urban health facilities, 

where lockdown regulations were strictly enforced 23. However, a cross-sectional study 

indicated that the COVID-19 pandemic has profoundly affected various aspects of 

healthcare, particularly for vulnerable populations such as PLWHIV. The literature on this 

intersection reveals a complex landscape of challenges and adaptations in HIV care during 

this unprecedented global crisis.  

Significant concerns regarding the health outcomes for individuals living with HIV/AIDS 

were highlighted in a cross-sectional study conducted in Malawi during the early stages of 

the pandemic. The study noted that although the prevalence of COVID-19 was not higher 

among PLWHIV, conflicting data existed regarding mortality rates and clinical outcomes. 

Despite the pandemic, their review emphasised that the ART regimens currently in place for 

people who are virologically suppressed should remain unchanged. It also emphasized the 

need for innovative or creative approaches to HIV care delivery, including multi-month  

prescriptions for ART and telemedicine, to ease the pandemic's effects. 16.                                                 

Conversely, a systematic review presented a more concerning perspective for PLWHIV in 

the United States. They documented significant disruptions to HIV healthcare services, 

emphasizing that the pandemic's effect on treatment adherence and viral suppression could 

have long-term consequences for both individual and community health. Their analysis 

highlighted the necessity for ongoing adaptations in HIV service delivery, such as 

telemedicine, to ensure continued access to care 24. However, the 2022 Integrated HIV 
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Management Guidelines prioritized decentralizing HIV services to the community level and 

implementing psychosocial interventions to improve retention, particularly among 

adolescents and individuals re-engaging in care 1. Key innovations included HIV self-testing 

(HIVST), community-based antiretroviral therapy (ART) delivery, and the integration of 

sexual and reproductive health services within ART clinics 1. During the COVID-19 

pandemic, the CDC supported Eswatini’s Ministry of Health in adapting HIV service 

delivery—such as community-based ART distribution—while maintaining viral suppression 

rates 5. These efforts built on health systems strengthened through PEPFAR to ensure 

continuity of care. 

  

1.2.3 Predictors of VL Suppression  

In a qualitative study conducted in rural Eswatini in 2020 involving a population of 41 

women, several factors were identified that adversely affected ART adherence 25. Poverty, 

polygamy, stigma related to HIV, alcohol use, lack of privacy in clinics, maltreatment by 

health care workers and absence of wellness days at work are significant barriers to ART 

adherence 25. A study conducted in 2020 in a setting with similar HIV burden (Cape Town, 

South Africa) involving 152 PLWHIV, showed that violence, depression, and food insecurity 

negatively affected ART adherence 8. Similar findings were observed in a meta-analysis of 

207 studies on predictors and correlates of ART treatment conducted in 2014 26. In a study 

conducted in public health institutions in Bahir Dar, Northwest Ethiopia their participants 

highlight recurring opportunistic illnesses, ART daily dosing, baseline viral load to be among 

the predictors of viral load suppression among the participants in their study 27. In a similar 
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study conducted in Ethiopia, additional predictors associated with patient demographics such 

as sex and substance abuse were observed 28.   
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Figure 1: Preditors of VL suppression conceptual framework  

  

  

  1.3 Problem statement   

Eswatini had achieved the ambitious 95-95-95 2025 AIDS targets in 2020 4. The emergence 

of COVID-19 and the subsequent mitigation measures implemented to curb its spread had 

an adverse effect on the delivery of healthcare. HIV service provision gains were set back 6. 
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There is an increased risk of unfavourable outcomes, such as death, associated with 

coinfection of HIV and COVID-19 infection 29.   

During the partial lockdown, non-essential workers were confined to their homes due to the 

travel restrictions that were implemented. To prevent accidental disclosure of their HIV status 

at home, it is possible that ART patients may have become inconsistent in taking their 

medication to avoid HIV-related stigma.     

In a study of treatment adherence conducted in Nigeria, it was established that stigma is one 

of the primary factors negatively affecting treatment adherence 30. A Ugandan study 

conducted in 2020, showed disruptions in ART supply and clinic visits by ART patients 31. 

Thus far, no investigations have been conducted to assess the difference in ART adherence 

before and during COVID-19 in Hhohho, Eswatini.   

   

1.4 Justification   

The COVID-19 pandemic restrictions significantly limited access to HIV treatment 32.   

There is a need to assess the factors that affected service delivery during the pandemic. ART 

adherence and viral load suppression in PLWHIV during the COVID-19 pandemic (2020-

2022) and identification of barriers to nonadherence are some of the factors that need to be 

assessed to better understand the gaps in service delivery that need to be addressed to better 

prepare for service delivery during emergencies (health or otherwise). This could assist in 

maintaining the quality of the HIV service delivery in line with the 2025 UNAIDS treatment 

targets. Implementing measures to address the effects of disease emergencies on HIV 

treatment and support services may improve treatment adherence and quality of life. 

Information on the effects of COVID-19 pandemic could facilitate scientifically informed 
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resource allocation and contribute lessons learnt, enabling better policies, and assisting 

decision-makers in preparing for future pandemics and emergencies. Comparing levels of 

adherence in PLWHIV in Hhohho who initiated treatment before and during the COVID-19 

era could facilitate the development of strategies to improve and promote ART adherence, 

particularly during health crises.   

    

1.5 Research question   

Is there a difference in viral load suppression among people living with HIV (PLWHIV) before 

(March 2018 to February 2020) and during (March 2020 to February 2022) the COVID-19 

pandemic in the Hhohho region, Eswatini?    

1.6 Aim of study  

To compare viral load suppression rates among PLWHIV before (March 2018 to February 2020) 

and during (March 2020 to February 2022) the COVID-19 pandemic in the Hhohho region, 

Eswatini.     

 

 1.7 Objectives   

1. To describe demographic and clinical characteristics of PLWHIV before and 

during the COVID-19 pandemic in Hhohho region, Eswatini.    

2. To compare viral load suppression of PLWHIV by socio-demographic and 

clinical characteristics before and during the COVID-19 pandemic in Hhohho 

region, Eswatini.   
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3. To compare viral load suppression between the two periods, namely before the 

COVID-19 pandemic and during the COVID-19 pandemic, adjusting for other 

factors associated with viral load suppression in Hhohho region, Eswatini.    

  

  

  

  

  

  

  

Chapter 2: Methods   

This chapter provides a comprehensive review of the data sources utilized in this study. It 

details the study design and delineates the study site. Additionally, the data management and 

analysis plan are thoroughly outlined. This section also addresses the study's limitations and 

discusses the ethical considerations for this research.   

2.1 Data source   

The data were extracted from the Client Management Information System (CMIS), which is 

an electronic system used to capture patient data to inform appropriate service provision, 

management of clients, and monitoring and evaluation of functions at all different levels of 
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the health system in Eswatini. It is intended that the CMIS will replace the paper-based 

system and improve data utilization for scientifically informed decision and policy making.   

In Hhohho this system has been rolled out in two hospitals, two health centres and 58 clinics 

in the government and mission facilities. Private facilities have not yet started using CMIS 

due to the fear of compromising client confidentiality. This system uses computers installed 

at health facilities and connected to the Eswatini Government Network to transmit data to 

the central server housed at the Government Computer Services. The data is used to monitor 

disease trends and for resource mobilization of medicines and medical supplies.   

     

2.2 Study design   

The current study is a repeated cross-sectional study utilizing data from the CMIS database within 

public health facilities in the Hhohho region. This study design provided a snapshot of the viral load 

in patients treated in the Hhohho region both before (March 2018 to February 2020) and during 

(March 2020 to February 2022) the COVID-19 pandemic.  

     

2.3 Study site   

The Hhohho region is in the north-western part of Eswatini. According to the most recent 

population census conducted in 2017, the region has a population of 320, 651 33. There are 

66 facilities located in the Hhohho region. The study participants were recruited from six 

public high-volume health facilities, which included two hospitals, two health centres and 

two clinics. The study health facilities were Mbabane Referral Government Hospital,  
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Motshane Clinic, and Lobamba Clinic in southern Hhohho; as well as Pigg’s Peak 

Government Hospital, Dvokolwako Health Centre, and Emkhuzweni Health Centre in 

northern Hhohho. These health facilities were selected for the study due to their high patient 

volume relative to other health facilities in the region.   

  

2.4 Study population   

The study population consists of PLWHIV of all ages who have undergone a viral load test, 

have been on ART for at least six months, and who receive their health services from the 

selected high-volume public health facilities in the Hhohho region.   

   

2.5 Study sample   

2.5.1 Eligibility criteria   

Inclusion criteria: All sampled ART patients that have been on ART for at least six months 

and have had at least 1 viral load test result in the first two quarters at the beginning of the 

study, before COVID-19 (February - July 2018) and the first two quarters during COVID-19 

(March - August 2020). These form the 2 groups under study, and they should be receiving 

health services in the selected health facilities in the Hhohho region.    

Exclusion criteria: ART patients that have missing viral load test results data. ART patients 

that are lost to follow up, transferred out or died during the study period were excluded from 

the study.    
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2.5.2 Power calculation   

ART patients who met the inclusion criteria were sampled to be included in the study.  We 

have two groups, one of patients in the period before COVID-19 and one of patients during 

COVID-19. The number of participants in the before COVID-19 period had a total of 226 

observation. If we assume that the proportion with failure to suppress viral load before 

COVID-19 was 0.1 and that this increased to 0.2 during COVID-19, then the study will have 

over 90% power to detect this difference as statistically significant at the 5% level, given that 

there were 226 participants pre-COVID and 855 participants during COVID. The power was 

found using the “power twoproportions” command in Stata, depicted as “power 

twoproportions 0.1 0.2, n1(226) n2(855)”. The study is powered at 96.4% to detect a 

significant increase in the proportion of PLWHIV who do not suppress their viral load from 

10% to 20%.  

   

2.6 Data collection   

The data consisted of a combination of participant data that is populated at the health facility 

level during a facility visit by a participant, and participant data that is generated at the 

National Referral Laboratory when samples are sent for laboratory investigations of viral 

load. The directly entered data at health facility level and the laboratory generated data is 

merged in the Health Management Information Systems (HMIS) department in CMIS.  

Secondary data that had already been merged was extracted from the system for analysis.  

  



15  

  

2.7 Data management and processing   

Data cleaning in Microsoft Excel involving date formatting and removal of entries from other 

health facilities that were not included in the study protocol. The data was imported to Stata  

18 for further cleaning, which included dropping of entries that met the exclusion criteria. 

Duplicate data was identified and dropped using STATA 18.  The variable period was created 

with a binary format. The value 0 was coded for “before COVID-19” and the value 1 was 

coded for “during COVID-19”. The variable urbanization was created using the residential 

areas of participants. This variable was binary. The value 0 was coded for Rural and the value 

1 was coded for Urban. This variable was entered manually. Variables were coded as shown 

in Table 1 below. The dataset was kept in a password-protected laptop and backed up on an 

external hard drive. The data file was password protected on both the computer and the hard 

drive.   

In this study adherence was measured using viral load suppression. Suppressed viral load 

was <1,000 copies / ml and unsuppressed viral load was considered to be ≥1000 copies / ml. 

The cut-off was set at 1000 copies 1.  
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2.8 Variables  

Table 1: Outcome and explanatory variables in CMIS data for PLWHIV 2018 - 2022.  

Variables     Variable 

type/format   

Coding   Data management  

Period      binary    Before Covid_19 = 

0  

During Covid_19 =  

1  

The binary variable period was 

created taking the values 0 for before 

COVID-19 (up to the end of February  

2020) and 1 for during COVID-19  

(from March 2020 onwards)  

Gender    categorical  M = 0  

F = 1  

Male=0; Female=1  

Urbanization    categorical  Missing = 1  

 Rural = 2  

Urban = 3  

Data on areas of residence according 

to urbanization/industrialization coded 

as urban, rural and unspecified  

Art care model   categorical  Fast track = 1  

 Mainstream = 2  

Other =3  

Unspecified = 4  

The variable was categorised by which 

care model the participants were 

currently in.  

Age categories  categorical   0-24 years =1  

25-45 years = 2  

46 years and older= 3 

Missing =4  

  

Coding into 3 categories   

VL_suppression Outcome  Suppressed=1  

Unsuppressed=0  

≥1000 copies were considered to 

translate to unsuppressed viral load and 

coded 1  

<1000 copies were considered to 

translate to suppressed viral load and 

coded 0  

The cut-off set at 1000 copies as per 

guidance in the National guidelines 1. 

 

This was assessed separately for two 

distinct time periods: 

•  Pre-COVID-19 period: 

February to July 2018 

•  During COVID-19 period: 

March to August 2020 
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2.9 Data analysis   

The descriptive and inferential statistics used are described by study objective in the table 

below.  

Table 2: Data analysis by objective of study of CMIS data of PLWHIV in the Hhohho 

region, 2018 to 2022.  

OBJECTIVES  VARIABLES   ANALYSIS   

1   Age  group,  gender, 

urbanization, ART care model, 

viral load suppression.   

 In this first objective, descriptive analysis was 

done by describing the variables. When 

summarising categorical variables, these were 

expressed in tables as numbers and percentages.  

2   Age group, gender, residence, 

HIV treatment regimen, viral 

load, comorbidities, type of 

diagnosis, regime switch.  

The second objective aims to compare the 

variables of the participants as they relate to the 

outcome variable. For the univariate analysis a 

bivariate analysis was done using chi-square tests 

considering a p-value of ≤0.05 to indicate 

statistical significance.   

   

   

3   Outcome variable is binary:  

Viral load suppression   

  

   

Explanatory  variables  Age 

categories,  gender, 

urbanization, and ART care 

models  

 All available variables were selected to enter into 

the multivariable logistic regression. To ascertain 

whether there is a difference between the two 

periods The binary variable ‘period term’ (0 = pre-

COVID-19, 1 = during COVID-19) was included 

as a key explanatory variable in both univariable 

and multivariable models. This allowed for 

assessment of temporal changes in suppression 

rates while adjusting for covariates such as age, 

gender, urbanization, and ART care model..  

Interactions were investigated to justify fitting 2 

models each for the different periods. Odds ratios 

were presented with a 95% confidence intervals 

(Cis) as well as p-values set at the significant level 

of 0.05.   
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The goodness of fit was examined using the 

Hosmer-Lemeshow goodness of fit test and 

concluding that there was no evidence of lack of 

fit in the model when P > 0.05.  

  

   

   

 

 2.11 Ethical considerations   

Ethical approval was applied for from Wits Human Research Ethics Committee (Medical) 

and also applied for from the Eswatini Ethics Health Research Review Board to enable use 

of patient data for this study. Approval was granted and the ethics certificates are appended 

in this report. De-identified data were utilized for the analysis to uphold the principles of 

privacy and confidentiality. The dataset from CMIS was password protected for privacy and 

stored in a computer that is also password protected.  
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Chapter 3:  Results  

This chapter presents the findings of the demographic and inferential analyses conducted in 

this study, utilizing variables such as period, gender, age categories, ART care models, and 

urbanization analysed for the two periods (before COVID-19 and during COVID-19) 

separately. A multivariable regression analysis was performed, with the resulting models 

used to address the research question. Furthermore, interactions were investigated to 

substantiate the development of separate models for the two periods, culminating in the 

execution of multivariable regression analyses to construct these distinct models.  

  

3.1 Descriptive analysis of explanatory variables  

There was a total of 1,081 participants: 226 in the period before COVID-19 (March 2018 – 

February 2020) and 855 in the period after COVID-19 March 2020 – February 2022). Of the 

available explanatory variables, only four had sufficient data to be included in the analysis.  

These variables included gender, age, ART care model and urbanization, which was inputted 

into the dataset manually on STATA 18. When the missing values of variables were more 

than 50%, the data was insufficient to give reliable results and was deemed to increase risk 

of bias. However, for variables such as age category and sex were central for the study 

analysis.  Thus, though age category was included in the analysis.  

 

Other variables that were present and had insufficient data for analysis included 

comorbidities, WHO stage, pregnant and breastfeeding. The participants recorded during the 
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COVID-19 period accounted for 79.1% (855/1081) and the participants before COVID-19 

were the remaining 226. Comparing the variables before and during COVID-19, the 

distribution of variables was similar in the two periods, as shown in Table 1 below.  

   

 

Table 3: Description of demographic and clinical characteristics of PLWHIV before and 

during COVID-19 pandemic in Hhohho, Eswatini.  

  

    Before COVID-19  During COVID-19  

Variable  Category  #  %  #  %  

Gender  female  133  58.8%  527  61.6%  

male  93  41.2%  328  38.4%  

Age categories  0-24 years  6  2.7%  21  2.5%  

25-45 years  69  30.5%  248  29.0%  

46 year and above  33  14.6%  155  18.1%  

missing  118  52.2%  431  50.4%  

VL_Status  unsuppressed   13  5.8%  36  4.2%  

suppressed   213  94.2%  819  95.8%  

urbanization  rural  133  58.8%  502  58.7%  

urban  50  22.1%  241  28.2%  

missing  43  19.0%  112  13.1%  

ART care model  fast track  23  10.2%  69  8.1%  

mainstream  68  30.1%  211  24.7%  

other  25  11.1%  87  10.2%  

unspecified  110  48.7%  488  57.1%  

  

  

The viral load suppression variable in the study is expressed as VL_status. Over both periods 

combined, a total of 50 participants (4.6%) has an unsuppressed viral load, with 1032 

participants (95.4%) having suppressed viral load. When comparing the two periods, we 

observe that before COVID-19 there are a total of 13 (5.8%) participants with unsuppressed 
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viral load and 213 (94.3%) participants with a suppressed viral load. In the period during 

COVID-19 there are 36 (4.2%) participants with an unsuppressed viral load and 819 (95.8%) 

participants with suppressed viral load.  

  

 In terms of gender over the two periods combined, females comprised 61.1% (660 / 1081) 

and males accounted for 38.9% (421 / 1081). Looking at the two periods separately, in the 

period before COVID-19 females accounted for 58.8% of participants (133 / 226) while 

during COVID-19 they accounted for 61.6% (527 / 855).  In both periods there were more 

female participants than males, with a similar gender distribution in the two periods.   

  

In terms of age, there were a total of 532 participants for this variable. However, it is worth 

noting age was missing for over half of the participants (52.2% [118/226] for the period 

before COVID-19 and 50.4% (431/855) in the period during COVID-19). The median age 

was 41 years with IQR: 34-50.  In the period before COVID_19 the median age is 41 years 

with IQR: 33.5 - 47. In the period during COVID-19 the median age is 41 years IQR: 35 - 

50. The variable “age category” was derived from the variable “age” and is presented as 

shown in Figure 3 below. The age group 25 to 45 years accounted for a larger proportion of 

the participants. This age group presented 59.6% (317/532). The age group 45 years and 

older accounted for 35.3% (188/532) of the participants. The age group with the least 

participants was 0-24 years, accounting for 5.1% (27/532).   
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Figure 2: Age categories of HIV patients in the Hhohho region, Eswatini in 2018 to 2022.  

  

Figure 3 below shows a boxplot of the patient ages by viral load status over the two study 

periods combined. Participants with suppressed viral load are slightly older than those with 

unsuppressed viral load. The median for those with suppressed viral load was 41 with IQR 

34-50. The median for those with unsuppressed viral load was 38 with IQR 35-44.   
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Figure 3: Boxplot of age of patients by viral load status in Hhohho Eswatini, 2018 to 2022.  

  

The residential areas selected for participants were categorized based on their level of 

urbanization to evaluate the accessibility of transportation to health facilities, the degree of 

industrialization in the resident area, and other related factors.   

  

 When comparing both periods, the missing values accounted for 14.3% (155/1081). In the 

period before COVID-19 the missing values accounted for 19.0% (43/226). In the period 

during COVID-19 the missing values accounted for 13.1% (112/855). The observation in the 

rural areas accounted for 58.8% (133/226) in the period before COVID-19; and accounted 

for 58.7% (502/855) in the period during COVID-19. Observation in the urban areas 

accounted for 22.1% (50/226) in the period before COVID-19; and accounted for 28.2%  

(241/855) in the period during COVID-19.  
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There are several ART care models utilized by ART patients in the Hhohho region. These 

were categorized into four categories namely fast-track, mainstream, other, and unspecified. 

The fast-track ART care model is used for patients that are stable. The patients can make 

independent management of treatment and care. ART refills are done two to four times a 

year. The mainstream ART care model is the ART care model where all PLWHIV are placed 

until they are stable and can manage their own treatment. Then they are moved to the 

fasttrack care model. This explains the higher number of PLWHIV recorded under 

mainstream  

ART care model. The “other” category includes ART care models: Community ART 

Distribution, Family centered model, Community Art Group (CAG's), Early morning fast 

track, Facility based Treatment Clubs, NCD treatment groups, Outreach, Teen Clubs, and 6 

Multi-Month. Most of these models are community-based models.   

  

 In this variable, there were a total of 1,081 participants. The number of participants classified 

as unspecified constituted a significant portion of the total, accounting for 55.4% (599/1081). 

Following the unspecified category is the mainstream category, which accounted for 25.8% 

(279/1081). The “other” category accounted for 10.4% (112/1081) and fast-track category 

accounted for 8.5% (92/1081).   

  

When comparing both periods, the participants with an unspecified ART care model 

accounted for 48.7% (110/226) in the period before COVID-19 and accounted for 57.1% 

(488/855) in the period during COVID-19. The ART care model “mainstream” accounted for 

30.1% (68/226) in the period before COVID-19 and accounted for 24.7% (211/855) in the 

period during COVID-19.  The ART care model “fast track” accounted for 10.2% (23/226) 
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in the period before COVID-19 and accounted for 8.1% (69/855) in the period during 

COVID-19. The ART care models classified as “other” accounted for 11.1% (25/226) in the 

period before COVID-19 and accounted for 10.2% (87/855) in the period during COVID- 

19.   

  

  

3.2 Association between factors affecting VLS   

Table 4 below summarizes the factors associated with viral load suppression among ART 

patients in the Hhohho region, Eswatini. The number of individuals with a suppressed viral 

load was 1,032, while those with an unsuppressed were 49 in total. There were 660 females 

among whom 3.8% had unsuppressed viral load, while there were 422 males amongst whom 

5.9% had unsuppressed viral load. The difference in the proportions with unsuppressed viral 

load between males and females was not statistically significant (P = 0.14).   

  

In age groups, the 0 to 24 years had 27 participants amongst whom 11.1% had unsuppressed 

viral load. In the age group 25 to 45 years there were 317 amongst whom 4.4% had 

unsuppressed viral load. In the age group 46 years and older there were 188 of whom 2.6% 

had unsuppressed viral load. Among the participants with missing values there were 549 

among whom 4.9% had unsuppressed viral load. The difference in the proportions with 

unsuppressed viral load between the age groups was not statistically significant (P = 0.219).   

  

When analyzing urbanization of the residential areas of the participants, in the rural areas 

there were 635 among whom 4.7% had unsuppressed viral load. In urban areas there were  
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291 amongst whom 4.8% had unsuppressed viral load. There were participants with missing 

values which were 155 among whom 3.2% had unsuppressed viral load. The difference in 

the proportion with unsuppressed viral load between the rural areas, urban areas, and the 

category with missing values was not statistically significant (P = 0.698).   

  

When examining the ART care model variable, under fast track there were 92 among whom 

4.1% had unsuppressed viral load. Under the mainstream art care model there were 279 

amongst whom 9.8% had unsuppressed viral load. In the category “other” there were 112 

among whom 0.9% had unsuppressed viral load. Participants that had an unspecified ART 

care model were 599 amongst whom 3.2% had unsuppressed viral load. The difference in 

the proportions with unsuppressed viral load between the ART care model categories was 

statistically significant (P < 0.001).  

  

  

  

  

  

  

  

  

  

  

  



27  

  

  

Table 4: Association between the factors affecting viral load suppression amongst patients in 

the Hhohho region   

  

Variables  Supressed VL   Unsuppressed  

VL   

P-value  

  

VL_Status N=1081  

  

N=1032 (95.4%)  

  

N=49 (4.6%)  

 

Period = 1081  N=1032  N=49    

0.000  Before COVID-19 = 226  213 (94.2%)  13 (5.7%)  

During COVID-19 = 855  819 (95.8%)  36 (4.2%)  

Gender   N=1032  N=49    

0.140  females N= 660  635 (96.2%)  25 (3.8%)  

males N=421  397 (94.1%)  24 (5.9%)  

Age  N=510  N=22    

  

             0.219  

0-24 years N=27  24 (88.9%)  3 (11.1%)  

25-45 years N=317  303 (95.6%)  14 (4.4%)  

46 years and above N=188  183 (97.3%)  5 (2.6%)  

missing N=549  522 (95.1%)  27 (4.9%)  

urbanization  N=882  N=44    

0.698  rural N=635  605 (95.3%)  30 (4.7%)  

urban N=291  277 (95.2%)  14 (4.8%)  

missing N=155  150 (96.8%)  5 (3.2%)  

ART care model  N=1032  N=49    

  

0.000  

fast track N=92  90 (9.1%)  2 (4.1%)  

mainstream N=279  252 (90.3%)  27 (9.8%)  

other N=112  111 (99.1%)  1 (0.9%)  

unspecified N=598  579(96.8%)  19 (3.2%)  

  

  

3.3 Comparison of factors associated with VLS in both period   

Separate analyses were carried out to identify factors associated with failure to suppress viral 

load in the two periods, namely before COVID-19 and during COVID-19 and the results are 
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summarized in Table 5. As shown in Table 5 the illustration of factors associated with viral 

load suppression before COVID-19, gender in the period before COVID-19 was associated 

with viral load suppression with a p-value of 0.007 and during COVID-19 it was not 

associated with viral load suppression with a p-value of 0.947. The association between viral 

load suppression and age was statistically significant, with a p-value of 0.008 during the 

period before COVID-19. In the period during COVID-19, the association had a p-value of  

0.32, indicating that it was not statistically significant.  

  

Urbanization was not associated with viral load suppression for the period before COVID19 

and had a p-value of 0.488. In the period during COVID-19 it had a p-value of 0.789 and 

was not statistically significant. Art Care Model was associated with viral suppression in the 

period before COVID-19 and demonstrated P < 0.001. Additionally, it was statistically 

significant in the period during COVID-19, with a p-value of 0.045.  
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Table 5: Association between the factors affecting viral load suppression amongst 

patients in Hhohho, Eswatini, stratified according to before COVID-19 and during 

COVID-19  

  

   

 Before COVID-19     During COVID-19    

Suppressed  %  Unsuppressed  %  
Pvalue  

Suppressed  %  Unsuppressed  %  
Pvalue  

female  130  97.8%  3  2.2%  

0.007  

505  95.8%  22  4.2%  

0.947  male  83  89.2%  10  10.8%  314  95.7%  14  4.3%  

0-24  4  66.7%  2  33.3%  

0.024  

20  95.2%  1  4.8%  

0.485  

25-45  67  97.1%  2  2.9%  236  95.2%  12  4.8%  

46 +  31  93.9%  2  6.1%  152  98.1%  3  1.9%  

missing  11  61.1%  7  38.9%  411  95.4%  20  4.6%  

rural  126  94.7%  7  5.3%  

0.733  

479  95.4%  23  4.6%  

0.662  

urban  46  92.0%  4  8.0%  231  67.7%  10  32.3%  

missing  41  95.3%  2  4.7%  109  97.3%  3  2.7%  

fast track  23  100.0%  0  0.0%  

0.000  

67  97.1%  2  2.9%  

0.031  

maintream  57  83.8%  11  16.2%  195  92.4%  16  7.6%  

other  25  100.0%  0  0.0%  86  98.9%  1  1.1%  

unspecified  108  98.2%  2  1.8%  471  96.5%  17  3.5%  

Associations investigated using chi-square tests  

  

 

 

3.4 Logistic regression model for VLS  

    

A binary logistic regression analysis was run using STATA to study the association of gender, 

age categories, urbanization of residence and ART care models with viral load suppression 

in the period before and during COVID-19. The results were presented using odds ratios 

(OR), P-value and 95% confidence intervals (CI) as shown in table 6. The analysis shows 
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that the model as a whole is statistically significant (N = 1081, LR Chi² (10) = 31.84, P < 

0.001).   

We observe that in the model, comparing the COVID-19 period to the pre-COVID-19 period, 

the odds of viral load suppression increased by a factor of 1.2. However, this odds ratio was 

not statistically significantly different from 1 (P = 0.582, (95% CI:  0.62 - 2.37). In age 

categories, the age category  

25 – 45 years had 3.1 higher odds compared to the age category 0 - 24 years of achieving 

viral load suppression. However, this odds ratio was not statistically significantly different 

from 1 (P = 0.112, 95% CI: 0.77 - 12.02. The age category 46 years and older had 4.1 higher 

odds compared to the age category 0 – 24 years age category. However, this odds ratio was 

not statistically significantly different from 1 (P = 0.079, 95% CI: 0.85 - 19.15). The age 

category “missing” has 1.7 higher odds of achieving viral load suppression compared to the 

age category 0 – 25 years. This odds ratio was not statistically significantly different from 1  

(P=0.453, 95% CI: 0.43 – 6.53).   

The model “mainstream” when analyzed for the variable ART care model, the reference 

category was the fast-track ART care. Compared to those on the fast-track category 

participants on the mainstream model were at 78.5% lower odds of achieving viral load 

suppression This odds ratio was statistically significantly different from 1 (P = 0.040, 95% 

CI: 0.50 - 0.93). When analyzing the ART care model “unspecified” we observe there is 

12.5% unlikely odds of achieving viral load suppression compared to participants in the fast-

track ART care model. This odds ratio was statistically significantly different from 1  (P = 

0.860, 95% CI: 0.19 - 4.05). When analyzing the category “other” in the ART care model 

variable, we observed that there are 2.65 higher odds of achieving viral load suppression 
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compared to “fast track” ART care model. This odds ratio was not statistically significantly 

different from 1 (P = 0.432, 95% CI: 0.23 - 29.97)  

When analyzing gender, the odds of males achieving viral load suppression are 37.2% lower 

compared to females. However, this odds ratio was not statistically significantly different 

from 1 (P = 0.121, 95% CI: 0.35 - 1.13). In urbanization of residential areas of participants, 

participants in missing category had 1.57 higher odds of achieving viral load suppression 

compared to participants in the rural areas. This odds ratio was not statistically significantly 

different from 1 (P = 0.365, 95% CI: 0.59 -  

4.18). The participants in the urban area had 1.1 higher odds of achieving viral load 

suppression compared to the observation in the rural area. The odds ratios were similar. They 

were, however, not statistically significantly different from 1 (P = 0.863, 95% CI: 0.55 - 

2.06).  
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Table 6: Comparison of association of factors of viral load suppression in Hhohho, 2028-

2022.  

VL_status  Odds ratio  P>z   [95% conf.  interval]  

Period  1.208518   0.582  0.615575  2.372605  

Age category                

0-24 years  3.045208   0.112  0.771213  12.0243  

25-45 years  4.038275   0.079  0.851565  19.15022  

46 years and older  1.680951   0.453  0.432953  6.526329  

ART care model               

Mainstream  0.214759   0.04  0.049515  0.931456  

Unspecified  0.870757   0.86  0.18714  4.051612  

Other  2.64642   0.432  0.233689  29.96953  

Gender               

Male  0.628236   0.121  0.348929  1.13112  

Urbanization                

Missing  1.571742   0.365  0.590851  4.181045  

Urban  1.060312   0.863  0.545034  2.062737  

  

The results from the multivariable analysis suggest that there was certainly no apparent 

difference in viral load suppression between the pre-COVID-19 and COVID-19 periods. 

Age, gender, and urbanization were not significantly associated with viral load suppression, 

but ART care model was significantly associated with viral load suppression. These results 

suggest the suppression of viral loads was not altered significantly between the pre-COVID-

19 and COVID-19 periods. While there was no significant correlation between age, gender, 
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or urbanization, other characteristics, such as the mainstream ART care model, had a 

significant impact.   

  

We then proceeded in investigating interaction using “testparm” command between period 

and the explanatory variables. The hypothesis that all the variables are 0 is rejected in the 

variables gender which was statistically significant (P = 0.031), and ART care model which 

was also statistically significant (P = 0.002), as demonstrated in figure four and five below. 

This then justified fitting two models for the periods before COVID-19 and during 

COVID19.   

  

Figure 4: Results of the Wald test on gender.  
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Figure 5: Results of the Wald teston ART care model  

  

3.5 Fitting two models for both periods for comparison of association.   

For each of the periods a multivariable model using a logistic regression was fitted. Each 

variable was analyzed, and the association presented using OR, P-values and 95% CI.  
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Variable:  Age categories  

25 - 45 years  

Before COVID-19: (OR = 13.85, P = 0.04, 95% CI: 1.13 - 169.36)  

The age category 25 - 45 years had 13.8 times higher odds of viral load suppression compared 

to the age category 0 - 24 years. The odds ratio was statistically significantly different from 

1 (P<0.05) and the CI did not include 1.  

  

During COVID-19: (OR = 1.27, P = 0.82, 95% CI: 0.15 - 10.74)  

The age category 25 - 45 years had 1.27 higher odds of viral load suppression compared to 

the age category 02 - 24 years. These odds were not statistically significantly different from 

1 (P > 0.05), and CI included one.   

Age category 46 years and older  

Before COVID-19: OR = 3.22, P = 0.39, 95% CI 0.2 - 46.25)  

The age category 46 years and older had 3.22 higher odds of viral load suppression compared 

to the age category zero to 24 years. This odds was not statistically significantly different 

from 1, and the CI included one, which suggests that the result could not be reliable.  

During COVID-19: OR = 2.79, P = 0.39, 95% CI 0.27 - 29.10  

The age category 46 years and older had 2.79 higher odds of viral load suppression compared 

to the age group 0 - 24 years. These odds were not statistically significantly different from 1 

(P > 0.05) and the CI included one, suggesting that the result could not be reliable.  
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Age category “missing”  

Before COVID-19: (OR = 2.80, P = 0.374, 95% CI 0.29 - 27.06)  

The participants with missing ages had 2.80 higher odds of viral load suppression compared 

to the age category 0 - 24 years. However, these odds were not statistically significantly 

different from 1(P>0.05), and CI included one. 

  

 During COVID-19: (OR = 0.97, P = 0.97, 95% CI 0.12 - 8.09)  

The odds of viral suppression on participants in the category “missing” were 3% less likely 

compared to participants in the age category 0 - 24 years. The odds were not statistically 

significantly different from 1 (P > 0.05), and the CI included one.  

Variable Art care model  

Mainstream  

Before COVID-19: (OR = 0.068, P = 0.002, 95% CI 0.01 - 0.37)  

The participants using ART care model “mainstream” were 93% less likely to achieve viral 

load suppression compared to the “fast track” ART care model participants. The odds ratio 

was statistically significantly different from1 (P < 0.05), and the CI did not include one.  
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During COVID-19: OR = 0.38, P = 0.202, 95% CI 0.08 - 1.69)  

The odds of achieving viral load suppression for participants using mainstream ART care 

model were 62% less likely compared to participants using fast track ART care model. This 

odds ratio was not statistically significantly different from 1 (P > 0.05), and the CI included 

one.  

Other  

Before COVID-19: (OR =1)  

The odds of achieving viral load suppression in participants in the category “other” did not 

have an association to participants using fast track ART care model where viral load 

suppression is concerned.   

During COVID-19: (OR 2.57, P = 0.449, 95% CI 0.22 - 29.35)  

Participants using other ART care models had 2.57 higher odds of achieving viral load 

suppression compared to participants using the “fast track” ART care model. These findings 

were not statistically significantly different from 1 (P > 0.05), and CI included one.  

Unspecified  

Before COVID-19: (OR = 1)  

The odds of achieving viral load suppression in participants in the category “unspecified” 

did not have an association to participants using fast track ART care model where viral load 

suppression is concerned.   
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During COVID-19: (OR = 1.02, P = 0.977, 95% CI 0.21 - 4.93)  

Odds of achieving viral suppression in participants with unspecified ART care model were 

similar to the odd of participants using the “fast track” ART care model. These odds were not 

statistically significantly different from 1 (P > 0.05), and the CI included one.  

  

  

Variable Urbanization  

Urban areas  

Before COVID-19: (OR = 1.42, P = 0.65, 95% CI 0.32 - 6.37)  

The odds of achieving viral load suppression in participants living in urban areas where 1.42 

higher than for participants living in the rural areas. This odds ratio was not statistically 

significantly different from 1 (P > 0.05), and the CI included one.  

During COVID-19: (OR = 0.63, P = 0.49, 95% CI 0.17 - 2.36)  

The odds of achieving viral load suppression in participants in the urban areas were 37% less 

likely compared to participants in the rural areas. This odds ratio was not statistically 

significantly different from 1 (P > 0.05], and the CI included one.  

Missing category  

Before COVID-19: (OR = 1.26, P = 0.81, 95% CI 0.20 - 8.00)  
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The odds of achieving viral load suppression in participants in the missing category were 

1.26 higher than participants in the rural areas this odds ratio was not statistically significantlt 

different from 1 (P > 0.05], and CI included one.  

 

During COVID-19: OR = 0.53, P = 0.31, 95% CI 0.15 - 1.80  

Participants in the missing category show a 47% reduced likelihood of viral load suppression 

compared to participants in the rural areas. This odds ratio was not statistically significantly different 

from 1 (P >0.05) and CI included one.  

 

Variable Gender  

Males  

Before COVID-19: (OR 0.16, P = 0.014, 95% CI 0.04 - 0.69)  

The odds of achieving viral load suppression were 84% less likely for males compared to 

females. This odds ratio was  statistically significantly different from 1 (P < 0.05), and the 

CI did not include one.   

During COVID-19: (OR = 0.94, P = 0.872, 95% CI 0.47 - 1.89)  

The odds of achieving viral load suppression for males were similar to those of females.  

This odds ratio was  not statistically significantly different from 1 (P > 0.05), and CI included 

one.  
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Table 7: Comparison of association of factors of viral load suppression between both period   

    Before COVID-

19  

  During COVID-

19  

 

VL_status  

Odds  

ratio  P>z  

[95% 

conf.  interval]  

Odds  

ratio  P>z  

[95% 

conf.  interval]  

age_cat                          

2  13.85  0.04  1.13  169.36  1.27  0.82  0.15  10.74  

3  3.2  0.39  0.22  46.25  2.79  0.39  0.27  29.10  

4  2.80  0.37  0.29  27.06  0.97  0.97  0.122  8.09  

artcaremodel                          

Mainstream  0.07  0  0.01  0.37  0.38  0.20  0.08  1.69  

Unspecified  1           1.02  0.98  0.21  4.93  

other  1           2.57  0.45  0.22  29.35  

gender                          

Male  0.16  0.01  0.04  0.69  0.94  0.87  0.47  1.89  

rurb                          

missing  1.26  0.81  0.20  7.99  0.53  0.31  0.15  1.80  

urban  1.42  0.65  0.32  6.37  0.63  0.49  0.17  2.36  

_cons  42.40  0.01  2.91  618.61  42.26  0.01  2.71  658.27  
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Chapter 5: Discussion  

This study underscores the key findings derived from the analyses conducted, offering 

valuable insights into the research objectives. Furthermore, it contextualizes these results by 

comparing them with established scientific literature, thereby highlighting consistencies, 

deviations, and potential advancements in the field.  

Globally, the COVID-19 pandemic has had a significant impact on several social, economic, 

and healthcare sectors. In this study, we investigated the impact of a few demographic and 

healthcare-related characteristics on health outcomes before and after the COVID-19 

pandemic, including age, gender, urbanisation, and type of ART care model the individuals 

were enrolled in. The results shed some light on the evolving nature of healthcare during the 

pandemic by demonstrating a notable degree of variation between the ways in which these 

factors affect the likelihood of viral load suppression over the before and during COVID-19 

periods.   

Before the COVID-19 pandemic, middle-aged individuals were more likely to achieve viral 

load suppression, but this benefit lessened during the pandemic. Similarly, females had 

significantly higher suppression rates than males prior to COVID-19, although this 

difference decreased during the pandemic. Standard ART care models consistently showed 

poorer performance, and during the pandemic, no strong links were observed between 

suppression rates and factors like urbanization, age, or gender—likely due to healthcare 

disruptions and limitations in the data. 
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 Age Categories and their effects on viral load suppression  

Health outcomes are known to be determined by age, and older individuals are frequently at 

a greater risk for morbidity and mortality. Our data revealed significant differences between 

the impact of age on health outcomes prior to and after the pandemic.  

Individuals in age category 25-45 years, who were most likely middle-aged, had a 

significantly higher odds of achieving viral load suppression before the COVID-19 pandemic 

than those in the 0 – 24 years category. Achieving viral load suppression was more likely in 

the middle age group in this study group. Given that middle-aged individuals are susceptible 

to many chronic diseases, similarly, the higher OR for this age category reflects findings 

from a study conducted in a hospital in Ghana where participants in the age groups 40 years 

and older were more likely to achieve viral suppression compared to participants in the age 

category 20 years and younger 34. However, in other studies conducted before the COVID19 

pandemic age did not have any significant impact of viral load suppression 35 . However, 

during COVID-19, there were lower odds of achieving viral load suppression in this age 

category compared to the age category 0 – 24 years, even though the result was not 

statistically significant. This finding contrasted with findings in the study conducted in 

Durban, South Africa where a decreased in viral load suppression was observed in 

adolescents and children living with HIV, during the COVID-19 pandemic 22. Similar 

outcomes were found in another study conducted in Ethiopia where participants 15 years and 

older were likely to achieve viral load suppression than the younger ones 28.   

Age category 46 years and older demonstrated lower odds of achieving viral load suppression 

before COVID-19 compared to the middle age category. This could be attributed to by the 

lower number of participants in this age group. However, in a study assessing sex differences 
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in viral load suppression and reported deaths using routinely collected program data from 

PEPFAR-supported countries in sub-Saharan Africa in 2023, they observed that there were 

higher odds of viral suppression in the 50 years and above than in the less than 50 years age 

categories  36.  During COVID-19 period the odds were further lowered. This finding could 

be explained by the changing healthcare priorities and access during the pandemic, where 

non-COVID-related health outcomes may have been affected differently across age groups 

due to the healthcare system's focus on COVID-19-related care and an increased demand for 

healthcare resources.   

  

Gender and its effects on viral load suppression  

Males are often at higher risk of certain chronic diseases and health events (including death), 

according to finding of routinely collected program data (October-November 2020 data) 

from PEPFAR-supported countries in sub-Saharan Africa 37. Gender differed considerably 

before and during COVID-19, according to this analysis.  

Before COVID-19 pandemic, the data suggested that men were 84% less likely than women 

to achieve viral load suppression, with substantially lower chances (OR = 0.16, p = 0.014), 

and these results were statistically significant. Similarly, this finding was observed in 

assessment of sex differences in viral load suppression and reported deaths using routinely 

collected program data from PEPFAR-supported countries in sub-Saharan Africa were by 

females were more likely to achieve viral load suppression compared to males 36.   

Males' odds ratio (OR = 0.94, p = 0.872) was almost equal to females' during COVID-19, 

with no statistically significant difference. This suggests that the effect of gender on 

achieving viral load suppression might have been lessened during the pandemic.  
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This change illustrates how the pandemic may alter long-standing health inequities. For 

instance, as healthcare services grew overburdened and standardised across genders in 

response to the pandemic, the prioritisation of COVID-19 care over other conditions may 

have eliminated gender-based disparities. In a study conducted in Ekurhuleni, Gauteng 

province, South Africa, on the April to June 2018 cohort from 7 health facilities, gender was 

not found to have any bearing on viral load suppression 35.  

  

  

Art Care Model and their effects on viral load suppression  

The ART care model variable is particularly interesting because it represents access to 

therapy services and healthcare delivery strategies that may have an impact on the viral load 

suppression, especially during emergencies such as the COVID-19 pandemic. It was difficult 

to compare the findings of ART care models in this study because of the way that it is 

populated in CMIS.  

The odds of achieving viral load suppression were significantly reduced for those in the 

"Mainstream" ART care model before COVID-19 period. This suggests that mainstream 

healthcare models might not be successful in assisting in viral load suppression.   

The odds ratio for mainstream care was still less than 1 during COVID-19 period, although 

it was less noticeable (OR = 0.38, p = 0.202). The mainstream art care model's diminished 

influence during the pandemic may indicate that healthcare delivery systems, especially 

nonacute care settings, were less successful in times of emergency.  

The lack of significant results among individuals in other ART care models (unspecified and 

Other) before or during the pandemic raises the possibility that healthcare delivery methods 
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outside of the mainstream system were either underreported or did not have a significant 

impact on the viral load suppression.  

  

Urbanization of residential areas and the effects it has on viral load suppression   

Urbanization has long seen to be associated with health outcomes, with rural communities 

frequently experiencing less favourable health outcomes and greater challenges to healthcare 

access.  

Our comparison of urban and rural populations showed that before the COVID-19 pandemic, 

the odds of achieving viral load suppression were 42% higher for those living in urban areas 

compared to those in rural areas.   

Urban area individuals had lower odds (37% less likely to achieve viral load suppression) 

during COVID-19 (OR = 0.63, p = 0.49), although this difference was not statistically 

significant. This could be a result of limited accessibility to health facilities due to the 

COVID-19 restrictions imposed during the pandemic. Similarly, a systematic review 

conducted in 2022 also highlighted that limited accessibility to health facilities affected 

management of HIV in the population 15.   

Based on the results of the analysis, viral load suppression did not differ significantly 

between the period before and during COVID-19 in PLWHIV. Other factors like the 

mainstream ART care model had a significant impact, while age, gender, and urbanization 

showed no substantial association. These observations were similar to findings a study 

conducted in Ruijin Hospital North, Shanghai, China 20.  
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Limitations and way forward  

While this study provides valuable insights into the dynamics of viral load suppression before 

and during COVID-19, several limitations should be considered. First, the results are based 

on a specific sample, and findings may not generalize to broader populations or other 

healthcare systems. Additionally, the absence of some key variables—such as pre-existing 

health conditions or socioeconomic status—limits the scope of these findings. Future studies 

should include these additional factors to provide a more comprehensive understanding of 

health disparities during the pandemic. The variables that we were able to examine also had 

a large proportion of missing values, further compromising the generalizability of the 

findings in this study selection bias may have occurred, as only government health facilities 

were included in the randomized selection of participants, potentially leading to over- or 

under-representation of certain population groups, such as those from different 

socioeconomic backgrounds as those are more likely to be attended at private facilities. This 

limitation affects the generalizability of the findings to the broader population. Additionally, 

due to the cross-sectional design, both exposure and outcome variables were measured 

simultaneously, introducing temporal ambiguity. As a result, while associations can be 

described, causal inferences cannot be definitively established. 
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Conclusions  

This study highlights how viral load suppression was affected by demographic and 

healthcare-related factors both before and during the COVID-19 pandemic. Age, gender, the 

art care model, and urbanization all showed varying effects depending on the timeframe of 

the analysis. The pandemic altered the typical patterns of health risk factors, particularly in 

the context of healthcare delivery. These findings underscore the importance of considering 

the pandemic's broader impact on healthcare systems and the need for adaptive strategies to 

address health disparities in future emergencies.  

The epidemic has also brought attention to the need for healthcare systems to be more 

resilient, especially in LMICs where HIV treatment programs are most susceptible to outside 

shocks. Future studies should concentrate on figuring out how to keep up ART adherence in 

emergency situations by comprehending how the COVID-19 pandemic affected viral load 

suppression. Healthcare systems must continue to prioritise chronic disease such as 

HIV/AIDS and come up with creative ways to guarantee that PLWHIV can continue to 

receive the support and treatment they require for long-term viral suppression as the world 

navigates the ongoing effects of emergencies and pandemics.  

However, in this study there was no significant changes in viral load suppression in PLWHIV 

in Hhohho. This means that even with the introduction of the pandemic, HIV service delivery 

was not interrupted significantly to the point of disrupting the milestones achieved in the 

country.  This also could have been due to the implementation of innovative initiatives by the 

Ministry of Health through the SNAP program as discussed in the literature review of this study. 
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Recommendations  

During health emergencies such as epidemics, pandemics, natural disaster, and social 

instability, the Ministry of Health should prioritize the continuity of essential services such 

as HIV services to ensure that PLWHIV continue receiving the treatment and support they 

require. Some of the initiatives towards maintaining the continuity of these services could 

include:  

  

Ensuring the availability and access to HIV testing and treatment  

Stockpile of ARVs to ensure a sufficient supply during emergencies. Contingency plan 

should be in place to ensure supply chains for ARVs, testing kits, and other HIV-related 

drugs. Ensuring the continued testing for new cases and strategies in place for easy access of 

treatment. Home delivery or mobile clinics could ensure treatment adherence for those 

unable to reach or have access to health facilities. Providing telemedicine and digital health 

systems by providing virtual consultations, follow- up visits/meetings, and counselling 

sessions. A set up of a community-based testing and counselling services could facilitate HIV 

diagnosis in emergency situations. The integration of HIV testing with emergency response 

activity (e.g., during mass vaccination, screening campaigns, community health days) could 

reduce the gap in diagnosis of new cases.  
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Strengthening of already existing support networks and collaboration with Community-

Based Organizations (CBOs) and other partners.  

Engagement of the Rural Health Motivators who work closely with the communities and 

peer support groups to provide continuous psychological support, and treatment adherence 

counselling. To facilitate the dispersion of ARVs, the CBOs could assist and monitor health 

outcomes thereafter, in the emergency situations. The collaborations and development of 

partnerships with other health sectors, humanitarian organizations, and international 

originations such as UNAIDS, WHO, UNICEF to integrate HIV services within the 

emergency response. Ensure HIV services are included in all preparedness and response 

plans at community, facility, regional and national level.    

  

Regulation and legal policies supporting PLWHIV in emergency settings.  

Advocacy for legislation that is going to support rights of PLWHIV are upheld even during 

emergency situations, including access to treatment and preventative measures. Advocacy 

for a framework that will prioritize HIV services and ensure that there are laws or protocols 

in favour of PLWHIV.  

  

  

Prioritize high risk groups  

Key populations must be taken into consideration and given the proper prioritization in 

emergencies by ensuring that they (men who have sex with men, sex workers) continue to 

receive essential services, because they could be disproportionately affected in emergency 
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situations. Also maintaining services such as prevention of mother-to -child transmission 

(PMTCT) and reproductive health for women and children.  

  

Surveillance and research initiatives  

Establishment of surveillance systems that will spark research will assist in answering a lot 

of the public health issues that ensue. This will inform decision making and also encourage 

the use of data for action for trackable and science-based implementations of initiatives. 

High-quality data within the CMIS should be ensured to support informed, timely, and 

appropriate decision-making and response. 
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