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Abstract 

Purpose: This study investigates the impact of the pandemic on access to prenatal and 

postnatal HIV services for pregnant women living with HIV (WLHIV) in Nairobi (urban), 

Machakos (semi-urban), and Kajiado (rural/semi-arid) counties in Kenya.   

Methodology: A retrospective comparative study design was employed to analyze historical 

healthcare data from 2019 to 2022. Data were collected from government health records and 

included the number of pregnant WLHIV receiving antiretroviral therapy (ART) before and 

during the pandemic, the percentage of pregnant WLHIV attending antenatal care (ANC) visits, 

MTCT rates, and the number of infants born to HIV-positive mothers receiving ART 

prophylaxis. Descriptive and inferential statistical analyses were conducted using SPSS 

software to compare HIV service accessibility and MTCT rates across the three counties before 

and during the pandemic.  

Findings: The study found that urban counties, such as Nairobi, experienced minimal 

disruptions, with 85% of pregnant WLHIV continuing to access ART, and MTCT rates 

remaining stable at 6.5%. In contrast, semi-urban and rural counties, such as Machakos and 

Kajiado, faced severe service accessibility barriers due to facility closures, reductions in 

healthcare providers, economic hardships, and pandemic-related mobility restrictions. In 

Machakos, ART access declined to 65% (from 75%), while MTCT rates increased from 8% to 

12%. The situation was even more severe in Kajiado, where only 50% of pregnant WLHIV 

accessed ART (down from 70%), and MTCT rates surged from 10% to 18%.  

Unique Contribution to Theory, Practice, and Policy: This study highlights the public health 

impact of healthcare service disruptions on women living with HIV (WLHIV), emphasizing 

the need for resilient healthcare systems to sustain essential services during crises. It reveals 

urban-rural disparities in HIV service access, showing that rural healthcare systems are more 

vulnerable to external shocks. The study underscores the importance of community-based 

healthcare models, such as mobile clinics and decentralized ART distribution, to maintain HIV 

care in emergencies. From a policy perspective, it advocates for telemedicine expansion, 

mobile clinic deployment, emergency ART stockpiling, and flexible ANC service models to 

strengthen Kenya’s healthcare system and protect maternal and child health. 
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1. Introduction 

HIV remains a major public health issue in Kenya, particularly for pregnant women who face 

the risk of maternal-to-child transmission (MTCT) if they do not receive adequate preventive 

care (Tuthill et al., 2024). Without intervention, the risk of HIV transmission from mother to 

child can range from 15% to 45%, but with proper access to antiretroviral therapy (ART), this 

risk can be reduced to less than 5%, as recommended by the World Health Organization (WHO, 

2022). In Kenya, PMTCT (Prevention of Mother-to-Child Transmission) programs have led to 

a significant decline in HIV transmission rates among infants, with the national MTCT rate 

reducing from 16% in 2012 to 8.3% in 2015 (Kenya Ministry of Health, 2016). 

Despite these advancements, the COVID-19 pandemic disrupted essential healthcare services 

worldwide, raising concerns about continuity of HIV preventive services for vulnerable 

populations, particularly pregnant WLHIV (Bernard et al., 2022). Reports indicate that 

healthcare access disparities worsened during the pandemic, disproportionately affecting rural 

and marginalized communities where healthcare infrastructure is weaker (Ala et al., 2021). 

This study examines the impact of COVID-19 on access to prenatal and postnatal HIV 

preventive care services in three Kenyan counties—Nairobi (urban), Machakos (semi-urban), 

and Kajiado (rural/semi-arid). The study seeks to answer the following key research questions: 

1. Did the COVID-19 pandemic affect access to prenatal and postnatal HIV services for 

WLHIV in these counties? 

2. Did the reduction in access to these services impact MTCT rates? 

3. Did access to HIV preventive services vary significantly between urban, semi-urban, 

and rural counties during the pandemic? 

By understanding these patterns, the findings from this study will inform public health policy 

and emergency preparedness strategies, ensuring continuity of HIV services during future 

health crises. 

2. Methods 

2.1 Study Design 

A retrospective comparative research design was employed to analyze the availability and 

accessibility of HIV preventive services before and during the COVID-19 pandemic. Data were 

collected from government health records between 2019 (pre-pandemic) and 2022 (post-

pandemic). This approach enabled us to assess changes in service utilization, MTCT rates, and 

healthcare disparities across the three counties. 

2.2 Study Setting 

This study was conducted in three counties with distinct geographic and socioeconomic 

characteristics: 

Nairobi County: Kenya’s capital, with a well-developed healthcare infrastructure and higher 

ART coverage rates. Machakos County: A semi-urban county with moderate healthcare 
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accessibility and some rural settlements. Kajiado County: A rural, semi-arid region where 

healthcare facilities are sparse, and accessibility is often challenging. 

2.3 Data Collection 

Data were retrieved from the Kenya Department of Health and included: 

The number of pregnant WLHIV receiving ART before and during the pandemic. The 

percentage of pregnant WLHIV attending antenatal care (ANC) visits. The MTCT rates before 

and during the pandemic.The number of infants born to HIV-positive mothers receiving ART 

prophylaxis. 

2.4 Data Analysis 

Descriptive statistics were computed using SPSS software, including frequency distributions 

and prevalence ratios. Inferential statistical tests, such as Chi-square tests and odds ratios, were 

used to compare HIV service accessibility and MTCT rates before and during the pandemic 

across the three counties. 

3. Results 

3.1 Access to HIV Preventive Services Before and During COVID-19 

Nairobi County (Urban Area) 

In Nairobi County, where healthcare facilities are well-established, service disruptions were 

minimal: 

85% of pregnant WLHIV continued receiving ART during the pandemic (compared to 

90% pre-pandemic). 87% of pregnant women were tested for HIV during ANC visits. 

ANC attendance declined slightly from 90% in 2019 to 85% in 2020, largely due to 

lockdown measures and fear of contracting COVID-19 in hospitals. 

Machakos County (Semi-Urban Area) 

Machakos County experienced moderate service disruptions: 

65% of pregnant WLHIV accessed ART during the pandemic, down from 75% pre-

pandemic. ANC attendance dropped from 70% in 2019 to 55% in 2020, reflecting 

reduced clinic operating hours and economic challenges. Only 60% of pregnant women 

were tested for HIV during ANC visits. 

Kajiado County (Rural/Semi-Arid Area) 

Kajiado County saw the most severe disruptions in HIV service delivery: 

Only 50% of pregnant WLHIV received ART during COVID-19 (compared to 70% 

pre-pandemic).ANC attendance dropped significantly from 60% in 2019 to 40% in 

2020 due to clinic closures and mobility restrictions. HIV testing rates for pregnant 

women fell to 45%, indicating significant barriers to care. 

3.2 Impact on Maternal-to-Child Transmission (MTCT) Rates 
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The reduction in access to HIV preventive care was associated with an increase in MTCT rates: 

Nairobi: MTCT rates remained stable at ~6.5%, likely due to continued ART access. 

Machakos: MTCT rates rose from 8% (pre-pandemic) to 12% (during the pandemic). 

Kajiado: MTCT rates surged from 10% to 18%, indicating a severe impact due to 

reduced ART access. 

3.3 Statistical Findings 

Chi-square tests revealed significant differences (p < 0.05) in ANC attendance, ART 

access, and MTCT rates between urban, semi-urban, and rural counties. These findings confirm 

that rural areas were disproportionately affected by healthcare disruptions. 

4. Discussion 

4.1 Disruptions in HIV Services Due to COVID-19 

The findings of this study clearly indicate that the COVID-19 pandemic had a profound 

impact on the accessibility and availability of HIV preventive services for pregnant women 

living with HIV (WLHIV) in Kenya. While urban areas such as Nairobi County experienced 

only slight disruptions in service delivery, Machakos and Kajiado counties, which are rural and 

semi-urban, faced substantial service reductions. These findings align with global reports that 

indicate that healthcare service disruptions during the pandemic were more pronounced in rural 

and underserved areas, where health infrastructure was already fragile (Filip et al., 2022). 

Healthcare facilities in rural and semi-urban areas faced numerous challenges that 

impacted access to HIV preventive care services during the pandemic. These included reduced 

operational hours, clinic closures, shortages of healthcare workers, and disruptions in the 

supply chain of antiretroviral therapy (ART). Many clinics operated at reduced capacity due to 

the reallocation of healthcare workers to COVID-19 emergency response units, further limiting 

access to HIV treatment and preventive services (Jardim et al., 2022). Additionally, economic 

hardships and pandemic-related mobility restrictions further exacerbated the difficulty of 

accessing care, particularly for women who lived far from healthcare facilities (Oluoch-Aridi 

et al., 2020). 

Another major factor contributing to the disruption of HIV services was the fear of 

contracting COVID-19 in healthcare facilities. Many pregnant WLHIV chose to avoid 

healthcare settings altogether, even when ART services were available. This behaviour was 

particularly common in rural counties, where health literacy levels were lower, and 

misinformation about COVID-19 was widespread. The reluctance to visit hospitals or clinics 

for routine prenatal and postnatal care meant that many pregnant women missed critical HIV 

testing, ART adherence monitoring, and infant prophylaxis administration, increasing the risk 

of maternal-to-child transmission (MTCT) (Kelly-Hanku et al., 2020). 

It is also important to consider the economic constraints imposed by the pandemic. 

Many families experienced job losses, reduced incomes, and financial instability, which 

directly impacted their ability to afford transportation to healthcare facilities. In Kajiado 
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County, for example, traditional economic activities such as livestock trade were severely 

disrupted by lockdown measures, further compounding financial hardship. This financial 

instability likely contributed to lower antenatal care (ANC) attendance rates, which, in turn, 

led to reduced HIV service utilization. 

These findings highlight the critical weaknesses in Kenya’s healthcare system, 

particularly in its ability to respond to public health crises while maintaining essential services 

for vulnerable populations. The disparities between urban and rural counties underscore the 

urgent need for health system strengthening, particularly in rural and semi-urban settings, to 

ensure continued service delivery during future pandemics or emergencies. 

4.2 Impact of Reduced HIV Service Access on Maternal-to-Child Transmission (MTCT) 

 The findings of this study align with previous research on the impact of healthcare 

service disruptions on maternal-to-child transmission (MTCT) of HIV. Numerous studies have 

established that consistent access to antiretroviral therapy (ART) during pregnancy, childbirth, 

and breastfeeding is essential for preventing vertical transmission of HIV. The increased 

MTCT rates observed in Machakos and Kajiado counties due to COVID-19-related disruptions 

are consistent with findings from studies in other low-resource settings. Research conducted in 

sub-Saharan Africa has shown that ART interruptions during public health crises contribute to 

higher transmission rates, reinforcing the importance of maintaining HIV care services even in 

emergencies. A study by Wagner et al. (2021) reported that in areas where ART access declined 

due to COVID-19, MTCT rates increased by 5–10%, which closely mirrors the trends observed 

in this study. 

 Evidence from Geremew et al. (2023) supports the correlation between reduced ART 

adherence and increased MTCT rates. Their research projected that a 50% decline in ART 

adherence among pregnant women could result in a doubling of MTCT rates, which is reflected 

in Kajiado County, where ART access dropped from 70% to 50%, coinciding with an increase 

in MTCT from 10% to 18%. Similarly, findings from Bispo et al. (2017) demonstrated that 

disruptions in ART distribution and postnatal HIV prophylaxis significantly increased the 

likelihood of infant HIV transmission in rural regions. These studies emphasize the direct 

relationship between ART access and transmission risk, underscoring the urgent need for 

uninterrupted HIV service delivery. The stability of ART services in Nairobi, where MTCT 

rates remained around 6.5%, aligns with studies indicating that urban healthcare systems with 

stronger infrastructure were better equipped to sustain HIV care during the pandemic. 

4.3 Regional Disparities in HIV Service Access 

 The findings of this study regarding regional disparities in HIV preventive services 

align with existing literature, which highlights that urban areas with stronger healthcare 

infrastructure are better equipped to sustain service delivery during public health crises. Studies 

have shown that urban centers like Nairobi, with greater resource allocation and specialized 

HIV treatment centers, were more resilient in maintaining ART access during the COVID-19 

pandemic (Mbithi et al., 2021). These findings are consistent with research by Sánchez et al. 
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(2022), who found that in urban settings, higher numbers of trained healthcare professionals 

and better healthcare funding contributed to minimal disruptions in antenatal care and ART 

adherence. This explains why Nairobi was able to maintain a relatively stable level of HIV 

service delivery during the pandemic while rural areas faced substantial challenges. 

 The severe healthcare challenges observed in Machakos and Kajiado counties also 

corroborate previous studies on healthcare access disparities between semi-urban and rural 

regions. Research by Abraham et al. (2021) found that semi-urban and rural regions faced 

significantly greater disruptions in ART service delivery during the pandemic, largely due to 

logistical constraints and healthcare worker shortages. The findings of this study, which show 

that Kajiado experienced the most significant barriers to HIV service access due to its rural and 

semi-arid nature, align with research by Kiarie et al. (2022). Their study reported that in rural 

Kenya, long travel distances to healthcare facilities and transport disruptions caused by 

lockdowns contributed to a steep decline in antenatal care attendance and ART adherence. 

These factors were similarly observed in Kajiado, where many pregnant women were unable 

to access ART or HIV testing due to mobility restrictions. 

 The study findings also align with existing research on the role of economic status in 

healthcare access disparities. Studies have shown that urban areas generally have higher-

income populations, allowing for greater access to alternative healthcare options such as private 

clinics and telemedicine (Haleem et al., 2021). This explains why pregnant women in Nairobi 

were able to seek HIV services from private healthcare facilities when public clinics were 

overwhelmed or temporarily closed. In contrast, studies such as those by Gizaw et al. (2022) 

highlight that in rural settings, where communities depend primarily on public health facilities, 

service disruptions have a greater impact because there are few or no alternative healthcare 

options. This was evident in Kajiado and Machakos, where women struggled to access HIV 

services when public health clinics closed or reduced operations. 

 The role of digital health solutions in reducing healthcare disparities has been widely 

discussed in previous literature, and the findings of this study further reinforce the importance 

of digital connectivity in healthcare resilience. A study by Datta et al. (2022) found that urban 

populations benefited more from telemedicine and digital healthcare services during the 

COVID-19 pandemic due to better internet access and higher digital literacy rates. Similarly, 

Arora et al. (2024) reported that in rural areas, limited digital infrastructure and lack of 

familiarity with telemedicine platforms prevented many women from accessing virtual 

consultations and ART adherence support. This mirrors the findings in Nairobi, where digital 

healthcare services remained widely available, compared to rural counties such as Kajiado, 

where poor internet connectivity and digital illiteracy excluded many pregnant women from 

benefiting from virtual healthcare services. 

 Overall, this study’s findings are strongly supported by existing literature, confirming 

that urban areas with well-developed healthcare infrastructure, economic advantages, and 

digital health integration were more resilient to healthcare disruptions during the COVID-19 

pandemic. The disparities observed between Nairobi, Machakos, and Kajiado emphasize the 
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need for decentralized healthcare models to ensure equitable ART and HIV service access 

across all regions. Investing in mobile clinics, expanding telemedicine services in rural areas, 

and strengthening community-based healthcare interventions can help bridge the urban-rural 

healthcare divide and ensure that even the most remote populations have access to essential 

HIV preventive services. 

4.4 Recommendations for Strengthening HIV Service Delivery in Future Public Health 

Crises 

To ensure uninterrupted HIV care for pregnant women living with HIV (WLHIV) 

during future public health crises, strategic interventions must be adopted to address service 

delivery challenges. One key strategy is the expansion of telemedicine services, which can help 

overcome barriers related to mobility restrictions and healthcare facility closures. Virtual ART 

consultations and medication delivery can provide a reliable alternative for pregnant WLHIV 

in rural areas, ensuring they maintain ART adherence without the need for frequent in-person 

visits. Additionally, improving digital literacy among healthcare providers and patients is 

crucial for increasing the uptake of telemedicine services. Without adequate training, many 

individuals may struggle to access virtual healthcare platforms, limiting the potential impact of 

telemedicine on HIV service delivery. 

Another essential recommendation is the deployment of mobile health clinics to bring 

healthcare services closer to underserved populations. Community-based ART distribution 

points can reduce the burden of travel for rural patients, ensuring they receive timely 

medication refills. Mobile health teams can also conduct home-based antenatal care (ANC) 

visits, HIV testing, and ART adherence support, addressing gaps in service access caused by 

transportation challenges and clinic closures. Studies have shown that mobile clinics have been 

successful in expanding HIV care coverage in remote areas, making them a valuable strategy 

for ensuring continuity of care during health crises. 

Strengthening community health worker (CHW) programs is also critical in 

maintaining HIV service delivery. CHWs play a vital role in supporting ART adherence, 

providing health education, and facilitating early HIV detection through home-based testing. 

Training and equipping CHWs with essential resources can ensure that they continue offering 

HIV preventive care services even during crises. Expanding door-to-door ART delivery 

programs for pregnant WLHIV who face mobility challenges can further improve access to 

treatment, particularly in rural and semi-urban areas where transportation barriers are 

significant. Evidence from previous public health emergencies has shown that CHW-led 

interventions can mitigate service disruptions and improve health outcomes for vulnerable 

populations. 

To further enhance resilience, ART stockpiling and emergency response planning 

should be prioritized. Governments and healthcare providers should establish emergency ART 

stockpiles to prevent supply chain disruptions during pandemics or other crises. In many cases, 

stockouts of essential HIV medications have contributed to increased maternal-to-child 

transmission (MTCT) rates. Therefore, securing ART supplies in advance and developing 
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contingency plans for medication distribution can ensure that pregnant WLHIV do not 

experience treatment interruptions. Additionally, creating a public health emergency response 

framework that prioritizes the continuity of essential HIV services is crucial. This framework 

should outline specific measures for ensuring that HIV care remains accessible during 

emergencies, including strategies for service decentralization, resource reallocation, and 

alternative healthcare delivery models. 

By implementing these strategies, Kenya can strengthen its healthcare system and 

mitigate the impact of future health crises on HIV service delivery. Ensuring continuous ART 

access, expanding healthcare outreach efforts, and improving digital health integration will 

protect the health of pregnant WLHIV and their infants. These interventions will also 

contribute to Kenya’s broader goal of eliminating mother-to-child transmission of HIV and 

achieving sustainable healthcare equity across all regions. 

5. Conclusion 

 The findings of this study reveal the far-reaching impact of the COVID-19 pandemic 

on HIV preventive services for pregnant women living with HIV (WLHIV) in Kenya, with a 

particular focus on Nairobi (urban), Machakos (semi-urban), and Kajiado (rural/semi-arid) 

counties. While the pandemic affected healthcare delivery across the country, its consequences 

were disproportionately felt in rural and semi-urban regions, where healthcare infrastructure 

was already fragile. The disparities in antenatal care (ANC) attendance, ART adherence, and 

maternal-to-child transmission (MTCT) rates demonstrate that healthcare access inequalities 

were exacerbated during the pandemic, placing pregnant WLHIV in rural counties at a greater 

disadvantage. 

The study established that access to HIV preventive care remained relatively stable in Nairobi 

County, largely due to its strong healthcare infrastructure, better resource allocation, and 

availability of alternative healthcare options such as private clinics and telemedicine services. 

However, in Machakos and Kajiado counties, healthcare services experienced significant 

disruptions. Machakos saw a decline in ANC attendance and ART uptake, leading to an 

increase in MTCT rates from 8% to 12%, while Kajiado experienced the most severe impact, 

with MTCT rates rising from 10% to 18%. These findings underscore the direct relationship 

between access to HIV preventive services and the likelihood of mother-to-child HIV 

transmission. 

Key Takeaways from the Study 

1. COVID-19 Disproportionately Impacted Rural and Semi-Urban Counties 

The study findings indicate that pregnant WLHIV in rural counties experienced the greatest 

challenges in accessing HIV care services, primarily due to: 

 Clinic closures and reduced operating hours that limited access to essential services. 

 Reallocation of healthcare workers to COVID-19 response units, reducing the 

availability of skilled personnel for HIV care. 
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 Fear of COVID-19 infection in healthcare facilities, leading many pregnant women to 

avoid hospitals and clinics. 

 Economic hardships and mobility restrictions, which made it difficult for women to 

travel to healthcare facilities for ART refills and ANC visits. 

2. Increased MTCT Rates Due to ART Disruptions 

The rise in MTCT rates in Machakos and Kajiado counties correlates with a decline in 

ART access and adherence. Pregnant WLHIV who were unable to consistently take ART 

during pregnancy were at a higher risk of transmitting HIV to their infants. Additionally, 

disruptions in postnatal prophylaxis for newborns further increased transmission risks. These 

findings emphasize the crucial role of continuous ART access in preventing HIV transmission 

from mother to child. 

3. Urban Counties Were More Resilient Due to Stronger Health Systems 

In contrast to Machakos and Kajiado, Nairobi County maintained relatively high levels of 

HIV service delivery throughout the pandemic. Several factors contributed to this resilience: 

 Greater availability of healthcare facilities with adequate ART supplies. 

 Wider adoption of telemedicine and digital health services, allowing some women to 

receive virtual consultations. 

 Higher levels of health literacy, which enabled women to seek alternative HIV care 

options when public healthcare services were disrupted. 

4. The Need for Adaptive Healthcare Strategies 

The study highlights the urgent need for adaptive strategies to ensure uninterrupted HIV 

service delivery during health crises. Several lessons can be drawn from these findings to 

inform future pandemic preparedness and emergency response planning in Kenya. 

Policy and Public Health Implications 

The disruptions observed during the pandemic serve as a wake-up call for policymakers 

and public health officials. To prevent similar challenges in the future, comprehensive 

interventions must be implemented to strengthen Kenya’s healthcare system, particularly in 

rural and semi-urban counties. 

1. Strengthening Decentralized HIV Service Delivery 

One of the most critical takeaways from this study is the need for decentralized, community-

based healthcare services to ensure continuous ART access. This can be achieved through: 

 Mobile health clinics that deliver ART to pregnant WLHIV in remote areas. 

 Task-shifting models, where trained community health workers (CHWs) assist in ART 

distribution and adherence monitoring. 
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 Home-based ANC and ART delivery programs to reach women who cannot travel to 

health facilities. 

2. Expanding Telemedicine and Digital Health Initiatives 

The digital divide between urban and rural counties was evident in this study, with telemedicine 

being widely adopted in Nairobi but remaining largely unavailable in Machakos and Kajiado. 

To bridge this gap, the government should: 

 Expand internet connectivity in rural areas to support telehealth services. 

 Develop digital literacy programs for healthcare workers and patients. 

 Integrate virtual ART consultations and prescription renewals into the national HIV 

program. 

3. Improving Emergency Preparedness for Future Health Crises 

The study emphasizes the need for proactive planning to ensure the continuity of essential 

healthcare services during emergencies. The following measures should be prioritized: 

 ART stockpiling strategies to prevent medication shortages during pandemics or other 

crises. 

 Training healthcare workers in emergency response protocols, ensuring that non-

COVID-19 healthcare services continue uninterrupted. 

 Implementing flexible service delivery models, such as multi-month ART dispensing, 

which would allow patients to receive three- to six-month ART supplies at once to 

minimize the need for frequent clinic visits. 

4. Addressing Economic Barriers to Healthcare Access 

Economic hardship was a major determinant of reduced healthcare access during the pandemic. 

Many women could not afford transport to health facilities, leading to a decline in ANC 

attendance and ART uptake. To address these financial constraints: 

 The government should implement subsidies or transport vouchers for pregnant 

WLHIV who need to travel long distances for healthcare. 

 Cash transfer programs should be expanded to support economically disadvantaged 

families in accessing maternal healthcare. 

 Employment and economic support initiatives for women should be strengthened to 

improve financial resilience during future public health crises. 

Recommendations for Future Research 

 Future research should focus on assessing the long-term impact of the COVID-19 

pandemic on HIV service recovery, particularly tracking whether maternal-to-child 

transmission (MTCT) rates return to pre-pandemic levels or if service gaps persist. Qualitative 

studies are also needed to explore the experiences of patients and healthcare providers, 
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providing deeper insights into barriers to HIV care and coping strategies during the crisis. 

Expanding comparative studies across more Kenyan counties will offer a broader national 

perspective on how different regions were affected and help identify disparities in service 

delivery. Additionally, as Kenya advances its digital healthcare infrastructure, evaluating the 

effectiveness and accessibility of telemedicine for HIV care is crucial to ensure its integration 

into routine service provision. Strengthening Kenya’s healthcare system by leveraging 

telemedicine, mobile health units, and decentralized service delivery can improve resilience 

and prevent future disruptions in HIV care. The lessons learned from the pandemic should 

guide sustainable healthcare improvements that prioritize vulnerable populations and ensure 

continuous HIV preventive services for pregnant WLHIV. By implementing proactive, 

community-based strategies, Kenya can work toward eliminating mother-to-child transmission 

of HIV and creating a more equitable healthcare system. 
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