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ABSTRACT
Background: The attainment of viral suppression (VS) has not only extended the life expectancy of HIV-infected 
pregnant women (HIPW) but also has significantly reduced the rate of HIV vertical HIV transmission (VT). We to 
ascertain the rate of VS among HIPW at health facilities. 

Methods: A retrospective cohort study was carried out from June 1, 2016, to May 31, 2024. Data were extracted 
via document review using a structured and pretested checklist.

Results: The overall VS rate was 392 (93.60%). Poor adherence to ART and a CD4 cell count of 350 or fewer were 
associated with a decreased likelihood of achieving VS. The odds of poor adherence to ART and a CD4 cell count 
of 350 or fewer were both 0.1 at 6 months after initiating ART (adjusted odds ratio [aOR] 0.1, 95% confidence 
interval [CI] 0.2-0.2) and (aOR 0.1, 95% CI 0.1-0.3), respectively. Employment increased the odds of VS in women 
by 4.1 times (aOR 4.1, 95% CI 1.1-14.9) at 6 months after ART initiation compared to being a housewife.

Conclusion: The VS rates observed in the study facilities are promising but remain significantly below the targets 
set for achieving epidemic control. Therefore, intensified efforts are crucial to attain the goal of HIV epidemic 
control.
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Background
Viral suppressions (VS) during pregnancy, labor, delivery, 
and breastfeeding via antiretroviral therapy (ART) is a crucial 
intervention that has significantly decreased vertical human 
immunodeficiency virus (HIV) transmission, contributing to the 
global effort to eliminate new HIV infections [1,2]. Achieving 
HIV viral suppression is vital not only for improving individual 
health but also for reducing the risk of vertical HIV transmission 
to below 5% in resource-limited settings [3-6]. Pregnant women 
infected with HIV who have a suppressed viral load can attain 
a 1–2% risk of vertical transmission. Nonetheless, there are 
instances where women with a suppressed viral load still transmit 
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the virus to their baby [7,8]. The successful eradication of HIV 
vertical transmission necessitates a multifaceted strategy. Given 
that vertical transmission of HIV largely hinges on the viral load, 
it entails the reduction of this load through the administration of 
maternal ART during pregnancy, labor, delivery, and throughout 
breastfeeding, following established guidelines and the World 
Health Organization's (WHO) B+ approach [9]. Several risk 
factors contribute to HIV perinatal transmission, with maternal 
viral load being a crucial one [10,11]. Pregnant women with 
HIV require regular viral load testing to measure the virus 
quantity in their blood, reported as virus copies per milliliter 
[12]. Elevated maternal viremia levels are linked to a higher 
risk of vertical HIV transmission [13]. Suboptimal suppression 
of viral load may result in an increased risk of vertical HIV 
transmission, including the transmission of resistant HIV strains 
[14,15]. Even with advancements in HIV treatment, a significant 
number of newborns are still at risk of acquiring HIV, making its 
elimination a challenging and urgent national health concern [16-
18]. Despite the importance of ART in managing HIV, there is 
limited knowledge about the extent of viral suppression in women 
on ART during pregnancy, childbirth, and breastfeeding. These 
factors are crucial in preventing mother-to-child transmission 
of HIV. No prior studies have addressed this issue in the study 
settings. Consequently, this study focuses on evaluating the viral 
load suppression in HIV-positive pregnant women at selected 
governmental health facilities.

Methods
Study Setting
The research was carried out in 3 selected government hospitals 
of the Ethiopian where VT was prevalent- specifically in Hiwot 
Fana Specialized University Hospital (HFSUH), Dil Chora 
Referral Hospital (DCRH), and Madda Walabu University Goba 
Referral Hospital (MWU-GRH), located at a distance of 525, 515 
and 450 Km away from Addis Ababa, the capital city of Ethiopia 
respectively. These hospitals are situated in the East and South East 
of the country, serves for more than 5.2, 3 and 2 million people, 
respectively. 

Study Design and Period June
A retrospective cohort study was conducted in a facility from June 
1, 2016, to May 31, 2024.

Source and Study Population
The source population comprised all HIV-positive pregnant 
women under follow-up at the ART clinics of 3 purposively 
selected hospitals, while the study population included those who 
had at least one viral load test result six months after initiating 
ART during the study period.

Sample Size Determination and Sampling Technique
The sample size was calculated using the single proportion 
formula.
N= (Zα/2)

2 P (1-p)/d2

Where, N= sample size, Zα/2 = confidence interval (CI) level at 95% 
(CI = 1.96); P= the proportion of viral suppression among HIV-

infected pregnant women based on a previous study conducted 
90.9% [19] and d= precision (margin of error) =0.03.

The sample size was calculated as follows:
N= (1.96)2 0.91(0.09) / (0.03)2=349.
The minimum calculated sample size was 349. After adding 20% 
of the non-respondents the sample size was calculated as follows:
20/100 × 349 = 70
70 + 349 = 419

Consequently, the study required a sample size of 419 HIV-
infected pregnant women to assess the level of viral suppression. 
This total sample size (n=419) was distributed proportionally 
across six health facilities. In hospitals, all eligible records were 
sequentially selected until the necessary sample size was reached. 
If a record was missing information or was incomplete, it was 
replaced with the next available record until the required sample 
size was achieved.

Data Collection Procedure
Various literatures were consulted to develop a tool for measuring 
viral suppression. This tool was subsequently structured, pretested, 
and utilized to assess HIV-infected pregnant women undergoing 
ART follow-up via document review. 

Data Processing and Analysis
The Excel data were verified for consistency and completeness 
before being exported to SPSS version 20 for analysis. Frequency 
distributions described the study participants, and a chi-square 
test compared the viral suppression rates across different 
participant categories. Associations between viral suppression and 
independent variables (age, residence, marital status, occupation, 
ART initiation time, CD4 count, WHO clinical stage, opportunistic 
infections, and adherence) were assessed using the backward 
likelihood ratio method in multivariable logistic regression. 
Significant associations between the dependent and independent 
variables were determined using the adjusted odds ratio (AOR) 
with a 95% confidence interval. A p-value of less than 0.05 was 
considered indicative of a significant association. The final results 
were presented in tables, figures, and narrative descriptions.

Data Quality Assurance
Data quality was assured at all stages of the data collection process. 
Prior to data collection, experts verified the tool's validity. Data 
collectors received training to ensure a uniform understanding, 
as directed by the investigator. Throughout the data collection, 
collectors were reminded of the study's purpose and significance to 
encourage the gathering of high-quality data. Intensive supervision 
was maintained during this period. The investigator reviewed the 
data daily for completeness and consistency, taking appropriate 
corrective measures when needed.

Operational Definitions
Suppressed viral load is defined as an HIV plasma viral load of 
less than 1000 copies/ml based on a single viral load measurement 
[20,21].
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Results
Baseline Sociodemographic Characteristics of the participants
A review of 419 medical charts of HIV-infected pregnant women 
in ART follow-up clinics was conducted from June 1, 2016, to 
May 31, 2024. The participants' mean age was 28.70 ± 5.64 years. 
A significant number of participants were married (350, 83.50%) 
and had started ART before their current pregnancy (351, 83.80%), 
with 252 (60.10%) being housewives by occupation (Table 1).

Table 1: Baseline Sociodemographic Characteristics of Study Participants.
Variable  Frequency (n)  Percent (%)

Maternal age (years)
15-24 89  21.2
25-34 270  64.4
>35 60  14.3
Marital status
Married 350  83.5
Single 21  5.0
Divorced 36  8.6
Widowed 12  2.9
Occupation
Housewife 252  60.1
Employee 47  11.2
Merchant 74  17.7
Daily labourer 46 11.0
When did ART started? 
Befor current pregnancy 351  83.8
During current pregnancy 68  16.2

Clinical Characteristics of HIV-Infected Pregnant Women
The majority of the women had a baseline CD4 cell count greater 
than 350 (329, 78.50%). In terms of WHO clinical stages, 398 
(95.00%) of the participants were classified as stage I, and a 
significant number did not have any opportunistic infections (376, 
89.70%) at the start. With respect to ART, 383 (91.40%) showed 
good adherence to their initial ART regimen by the end of the 
follow-up period (refer to Table 2).

Table 2: Clinical Characteristics of Study Participants.
Variable  Frequency (n)   Percent (%) 

Baseline CD4 count (cells/mm3)
>350 329  78.5
<350 90  21.5
Baseline WHO clinical stage
Stage I 398  95.0
Stage >II 21  5.0
Opportunistic infection
No 376 89.7
Yes 43  10.2
Adherence to ARV drug
Good 383  91.4
Poor 36  8.6

HIV Viral Suppression Status of the Participants
By the end of the follow-up period, the majority of participants, 
392 (93.60%), had achieved viral suppression. Among those who 

achieved viral suppression, women with a baseline CD4 count 
greater than 350 cells/mm3 had a significantly higher suppression 
rate compared to those with a CD4 count less than 350 cells/
mm3 (97.26% vs 80.00%, respectively; χ2 = 34.939, P < .001). 
Additionally, there was a notable difference in suppression rates 
between pregnant women with good adherence to ART and those 
with poor adherence (96.34% vs 63.89%, respectively; χ2 = 
57.498, P < .001) as shown in Table 3.

Table 3: Viral Suppression Rate Difference Between Different Categories 
of Study Participants.

Variables Suppressed 
(%)

UnSuppressed  
(%)

Suppression 
Rate (%) P value

Maternal age (years)
15-24  82 (20.90) 7 (25.90) 92.13 .809
25-34  254 (64.90) 16 (59.30) 94.07
>35  56 (14.20) 4 (18.80) 93.33
Marital status
Married 327 (83.50) 23 (85.20) 93.43 .393
Single 20 (5.10) 1 (3.70) 95.24
Divorced 35 (8.90) 1 (3.70) 97.22
Widowed 10 (2.50) 2 (7.40) 83.33
Occupation
Housewife 237 (60.30) 15 (55.60) 94.05 .202
Employee 41 (10.40) 6 (22.20) 87.23
Merchant 69 (17.80) 5 (18.50) 93.24
Daily labourer 45 (11.50) 1 (3.70) 97.83
When did ART started?
Befor current 
pregnancy 330 (84.00) 21 (77.80) 94.02 .383

During current 
pregnancy 62 (16.00) 6 (22.20) 91.18

Baseline CD4 count (cells/mm3)
>350   320 (81.70) 9 (33.30) 97.26 .000*
<350  72 (18.30) 18 (66.70) 80.00 (34.939)
Baseline WHO clinical stage
Stage I 374 (95.40) 24 (88.90) 93.97 .133
Stage >II 18 (4.60) 3 (11.10) 85.71
Opportunistic infection
No 354 (90.30) 22 (81.50) 94.15 .144
Yes 38 (9.70) 5 (18.50) 88.37
Adherence to ARV drug
Good  369 (94.10) 14 (51.90) 96.34 .000*
Poor  23 (5.90) 13 (48.10) 63.89 (57.498)

*Statically significant (P < .05).

Factors Associated with Viral Suppression
From logistic regression, both bivariate and multivariable analyses 
showed that adherence to ART, CD4 count, and occupation were 
statistically significant factors associated with viral suppression 
(VS) at 6 months post-ART initiation (Table 4). Poor adherence 
to ART and a CD4 cell count of 350 or fewer were linked with a 
lower likelihood of achieving VS compared to their counterparts 
in the multivariate analysis. The odds of poor adherence to ART 
and a CD4 cell count of 350 or fewer were both 0.1 at 6 months 
post-ART initiation (aOR 0.1, 95% CI 0.2-0.2) and (aOR 0.1, 
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95% CI 0.1-0.3), respectively. Being employed increased the odds 
of VS in women by 4.1 times (aOR 4.1, 95% CI 1.1-14.9) at 6 
months post-ART initiation compared to being a housewife.

Table 4: Bivariable and Multivariable analysis of the Factors Associated 
with Viral Suppression 6 Weeks After Start of ART.

Bivariate analysis Multivariable analysis
Variables cOR  95% CI P-value aOR 95% CI P-value
Maternal age (years)
15-24  1.2 0.3–4.3 0.8 2.0 0.4–9.5 0.4
25-34  0.9 0.3–2.7 0.8 0.7 0.2–2.6 0.6
>35 Ref
Marital status
Married Ref
Single 0.7 0.1–5.5 0.7 0.3 0.3–3.1 0.3
Divorced 0.4 0.1–3.1 0.4 0.3 0.1–7.6 0.5
Widowed 2.8 0.6–13.8 0.2 0.7 0.2–3.4 0.2
Occupation
Housewife Ref
Employee 2.3 0.8–6.3 0.1 4.1 1.1–14.9 0.03*
Merchant 1.1 0.4–3.3 0.8 1.3 0.3–4.8 0.7
Daily labourer 0.4 0.1–2.7 0.3 0.3 0.3–3.3 0.3
ART started
Befor pregnancy Ref
During 
pregnancy 0.7 0.3–1.7 0.4 0.9 0.3–3.0 0.8

Baseline CD4 count (cells/mm3)
>350   Ref
<350  0.1 0.1–0.3 0.000* 0.1 0.1–0.3 0.000*
Baseline WHO clinical stage
Stage I Ref
Stage >II 0.4 0.1–1.4 0.2  0.3 0.1–1.4 0.1
Opportunistic infection
No Ref
Yes 0.5 0.2–1.3 0.2 2.2 0.6–8.2 0.2
Adherence to ARV drug
Good  Ref

Poor  0.1 0.0–0.2 0.000* 0.1 0.02–0.2	
.000 0.000*

Key: cOR: Crude Odds Ratio, aOR: Adjusted Odds Ratio, Ref: Reference 
category.

Discussion
Viral suppression among HIV-infected pregnant women varies by 
location due to various factors, and the current study evaluated this 
in selected facilities. According to the study, 392 women (93.6%) 
achieved viral suppression at least six months after initiating 
ART. This suppression rate aligns with studies from North West 
Ethiopia, Kenya, and Malawi, which reported rates of 92.4%, 93%, 
and 90.1%, respectively [18,22,23]. However, it exceeds the rates 
found in studies from Cambodia and the Democratic Republic 
of Congo, which were 76% and 67%, respectively [24,25]. 
The elevated results in the current study may be attributed to a 
combination of HIV prevention interventions, such as testing and 
treatment, pre-exposure prophylaxis, screening, and management 
of opportunistic infections, along with the provision of ART in the 
study areas. These measures have likely contributed to a relatively 

high rate of viral suppression among pregnant women, enabling 
improved follow-up during pregnancy for targeted prevention of 
viral transmission to fetuses. Additionally, the higher results could 
stem from a better understanding among women of the significance 
of viral suppression. Conversely, the viral load suppression rate in 
this study is marginally lower than the 98% reported by the federal 
HIV/AIDS prevention and control office [26]. This discrepancy 
may stem from inadequate reporting across various health facilities 
and the effectiveness of implemented interventions. Additionally, 
it may be associated with the lower CD4 counts in women and their 
suboptimal adherence to ART, impacting their comprehension of 
viral load suppression's significance. Many participants in this 
study exhibited low CD4 counts and poor adherence to ART.

The study's findings suggest a correlation between CD4 count and 
viral suppression. Women with a CD4 cell count greater than 350 
were more likely to attain viral suppression compared to those 
with 350 or fewer CD4 cells. This enhanced suppression may be 
attributed to increased CD4 cell count due to ART, the women's 
perception of their improving health, and the conviction that 
greater suppression would lead to further improvement.

Research in Malawi has shown that poor adherence to ART is 
linked to low rates of viral suppression and adversely affects 
the vertical transmission of HIV [27]. Consequently, additional 
efforts are necessary in the study area to attain the desired viral 
load suppression in women receiving PMTCT care, which is 
crucial for preventing new pediatric HIV infections. Hence, health 
facilities, including hospitals and health centers, should prioritize 
identifying women with suboptimal adherence to ART to achieve 
viral suppression and ultimately eradicate HIV infection.

Being employed increased the odds of viral load suppression in 
pregnant women on ART in Ethiopia.

Various studies have shown that employment is significantly 
associated with higher rates of viral suppression [18]. This may be 
because employment offers better access to healthcare resources, 
enhances adherence to treatment, and leads to improved health 
outcomes. Such benefits are vital for reducing the risk of mother-
to-child transmission of HIV, thereby improving the health of both 
mother and child. Consequently, this underscores the importance 
of providing support to housewives.

Limitation of the Study
This study boasts several strengths and also presents certain 
limitations. To our knowledge, it is the first in this field to 
investigate the rate of viral load suppression. A robust analytical 
method was employed to determine the factors associated with it. 
However, a limitation was that not all the intended participants 
were included due to incomplete data, particularly concerning 
viral load suppression. The primary limitation was the inability 
to evaluate numerous risk factors that affect the viral load 
suppression rate, which are crucial for the overall rate in various 
studies. Additionally, the study's participants were recruited from 
public health facilities, potentially limiting the applicability of the 
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results to women who attend private facilities.

Conclusion
This study highlights the high VS rate among HIV-infected 
pregnant women, emphasizing the critical role of adherence 
to ART and CD4 cell count in achieving successful treatment 
outcomes. Poor ART adherence and a CD4 count of ≤350 were 
significantly associated with lower odds of VS at six months 
post-ART initiation. Conversely, employment status positively 
influenced VS, with employed women having significantly higher 
odds of achieving VS compared to housewives. These findings 
underscore the need for targeted interventions to enhance ART 
adherence and support vulnerable groups, ensuring improved 
virological outcomes in HIV-infected pregnant women.

Funding
This study was funded by HU as part of a doctoral study to Minda 
Z. The funder has no role in the conception, design of the study, 
statistical analysis, result interpretation, manuscript writing, or the 
decision for publication.

Acknowledgements
We are thankful to the administrative and ART data clerks and 
other staff working in the PMTCT and ART units at the surveyed 
hospitals for their cooperation. We would like to express our 
sincere appreciation to HU for funding this study as part of a 
doctoral study to Minda Z.

References
1.	 Lesosky M, Glass T, Mukonda E, et at. Optimal timing of VL 

monitoring during pregnancy to predict viraemia at delivery 
in HIV-1 infected women initiating ART in South Africa: a 
simulation study. J Int AIDS Soc. 2017; 20: 50. 

2.	 Myer L, Dunning L, Lesosky M, et at. Frequency of viremic 
episodes in HIV‐infected women initiating ART during 
pregnancy: a cohort study. Clin Infect Dis. 2017; 64: 422-427. 

3.	 World Health Organization. The role of HIV viral suppression 
in improving individual health and reducing transmission: 
policy brief 2023. Geneva, Switzerland: World Health 
Organization. 2023. 

4.	 Amare B, Tilahun T, Gizat AM. Prevalence of vertical HIV 
infection and its risk factors among HIV exposed infants in 
East Africa: a systematic review and meta-analysis. Tropical 
Medicine and Health. 2020; 48: 85.

5.	 Phillips TK, Myer L, Chi BH. All the viral loads we cannot 
see. Lancet HIV. 2021; 8:  e246-e247.

6.	 World Health Organization. MTCT HIV. Geneva, Switzerland: 
World Health Organization. 2021.

7.	 American College of Obstetricians and Gynecologists. 
Labor and delivery management of women with human 
immunodeficiency virus infection. Washington, DC: American 
College of Obstetricians and Gynecologists. 2018.

8.	 Opoku S, Sakyi SA, Ayisi-Boateng NK, et al. Factors 
associated with viral suppression and rebound among adult 

HIV patients on treatment: a retrospective study in Ghana. 
AIDS Res Ther. 2022; 19: 21.

9.	 Yang L, Cambou MC, Nielsen-Saines K. The End Is in 
Sight: Current Strategies for the Elimination of HIV Vertical 
Transmission. Curr HIV/AIDS Rep. 2023; 20: 121-130. 

10.	 Mandelbrot L, Tubiana R, Chenadec JL, et al. No perinatal 
HIV-1 transmission from women with effective ART starting 
before conception. Clin Infect Dis. 2015; 61: 1715-1725. 

11.	 Myer L, Essajee S, Broyles LN, et al. Pregnant and 
breastfeeding women: A priority population for HIV viral 
load monitoring. PloS one. 2017; 14: e1002375. 

12.	 World Health Organization. Policy brief. The role of 
HIV viral suppression in improving individual health and 
reducing transmission. Geneva, Switzerland: World Health 
Organization. 2023.

13.	 Amin O, Powers J, Bricker KM, et al. Understanding Viral 
and Immune Interplay During Vertical Transmission of HIV: 
Implications for Cure. Front Immunol. 2021; 12: 757400.

14.	 Belachew A, Tewabe T, Malede GA. Prevalence of vertical 
HIV-1 infection and its risk factors among HIV-1 exposed 
infants in East Africa: a systematic review and meta-analysis. 
Tropical Medicine and Health. 2020; 48: 48-85. 

15.	 Yitayew YA, Bekele DM, Demissie BW, et al. MTCT of HIV-1 
and Associated Factors Among HIV-1 Exposed Infants at Public 
Health Facilities, Dessie Town, Ethiopia. Journals of HIV-1/
AIDS - Research and Palliative Care. 2019; 11: 343-350.

16.	 https://www.moh.gov.et/en/rhb?language_content_entity=en. 
Published July 2021. Accessed January 14, 2023.

17.	 Ethiopian Public Health Institute. HIV Related Estimates and 
Projections in Ethiopia for the Year 2022- 2023. Addis Ababa: 
Ethiopian Public Health Institute. 2023.

18.	 Alamneh DE, Shiferaw MB, Demissie MG, et al. Virological 
Outcomes Among Pregnant Women Receiving Antiretroviral 
Treatment in the Amhara Region, North West Ethiopia. HIV/
AIDS - Research and Palliative Care. 2023; 15: 209-216.

19.	 Humphrey JM, Songok J, Ofner S, et al. Retention in care and 
viral suppression in the PMTCT continuum at a large referral 
facility in western Kenya. AIDS and Behaviour. 2022; 26: 
3494-3505. 

20.	 World Health Organization. Safe Childbirth Checklist 
Implementation Guide Improving the quality of facility-based 
delivery for mothers and newborns. Geneva, Switzerland: 
World Health Organization. 2015.

21.	 The United States President’s Emergency Plan for AIDS. 
Update Point-of-Care Viral Load: Pregnant and Breastfeeding 
Women. Global Guidance for Viral Load Testing for Pregnant 
and Breastfeeding Womeny. 2019. 

22.	 Bayleyegn B, Kifle ZD, Geremew D. Virological failure and 
associated factors among children receiving anti-retroviral 
therapy, Northwest Ethiopia. PLoS One. 2021; 16: e0257204.

23.	 Chagomerana MB, Miller WC, Tang JH, et al. Optimizing 
prevention of HIV mother to child transmission: Duration 



Volume 1 | Issue 1 | 6 of 6J Clin Exp Epidemiol Res, 2025

of ART and viral suppression at delivery among pregnant 
Malawian women. PLoS one. 2018; 13: e0195033.

24.	 Jiamsakul A, Kariminia A, Althoff KN, et al. HIV viral load 
suppression in adults and children receiving ART results 
from the IeDEA collaboration. J Acquir Immune Defic Syndr. 
2017; 76: 319-329. 

25.	 Yotebieng M, Mpody C, Ravelomanana NLR, et al. HIV viral 
suppression among pregnant and breastfeeding women in 
routine care in the Kinshasa province: a baseline evaluation 
of participants in C QI PMTCT study. J Int AIDS Soc. 2019; 
22: e25376.

© 2025 Zenebe Minda, et al. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License

26.	 Federal HIV/AIDS Prevention and Control Office. HIV AIDS 
National Strategic Plan, 2021. Federal HIV/AIDS Prevention 
and Control Office. 2021

27.	 Ntombela NP, Kharsany AB, Soogun A, et al. Viral suppression 
among pregnant adolescents and women living with HIV in 
rural KwaZulu-Natal, South Africa: a crosssectional study to 
assess progress towards UNAIDS indicators and Implications 
for HIV Epidemic Control. Reproductive Health. 2022; 19: 
116.


